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motor, and directions, ready for use. This instru- 
ment is portable and is battery operated. 
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trodes for pH work, conducts D.C. resistance and voltage measurements, and conductivity titrations. 
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HIGHER LEVELS OF INTEGRATION: 


By Dr. R. W. GERARD 
PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF CHICAGO 


Or the several integrating mechanisms which con- 
vert a cell population into a multicellular individual, 


that of transmission is mainly responsible for 


the 


differences between “higher” and “lower” organisms. 
As it has improved, so has adaptive amplification, the 
ability of an individual to respond to environmental 
events, including those related to other individuals. 
This paper will be concerned, consequently, with the 
evolution of transmissive mechanisms and with the 


pwnit-whole relations which they serve—between cells 


in the organism and between organisms in the social 


group. 


‘From an address at the University of Chicago Fiftieth 
Anniversary Celebration, The complete paper will appear 


in Biological Symposia, Vol. 8. 


TRANSMISSION 


Protoplasm, subjected to an adequate stimulus, 
enters a new and often specific state; it gives its char- 
acteristic response—a muscle twitches, a gland 
secretes. But the response is not restricted to the 
stimulated region: the urchin egg starts to lift its 
membrane where the sperm enters, but this continues 
to rise around the whole egg; the end portion of a 
muscle fiber, far from the point of nerve entry, par- 
ticipates in the general shortening. Something, some 
form of excitation, must be propagated or communi- 
cated from the originally excited region to neighbor- 
ing ones; and this is the essence of transmission. This 
universal capacity of protoplasm to hand on excita- 
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tion is developed into an exquisite talent by the nerve 
cells, once they appear. Along their fantastically 
extended straight processes the nerve impulses, propa- 


gated excitation waves, rush to various destinations. | 


Evolution exhibits striking directional changes in 
the transmissive capacities of organisms. In speed, 
for example. The egg membrane rise crawls at the 
rate of a centimeter an hour; in the adult sponge a 
message goes that distance in a minute. With the 
appearance and improvement of a nervous system 
rates jump precipitously—to 10 em a second in the 
net-like nervous system of the jellyfish bell, to a meter 
a second in the longitudinally directed nervous system 
of the worm, and to ten and a hundred times this 
speed in the nerve fibers of arthropods and finally 
of vertebrates. Or in distance. Excitation in the 
sponge dies out in a centimeter or two, but neural 
transmission is unlimited since the impulse retains 
full intensity as it travels. Or in pattern. Trans- 
mission is diffuse in the egg or sponge and essentially 
so along the interlacing nerve cells of the jellyfish. 
But in the worm, with nerve cells grouped at each 
segment, most stimuli elicit local reflexes, and behavior 
is largely segmental and highly stereotyped in terms 
of fixed nerve connections. 

Vertebrates have elaborated these segmental chan- 
nels but have added control by functional state, have 
superposed dynamic patterns on structural ones, and 
have greatly enhanced the modifiable and integrative 
aspects of behavior. Such attributes are particularly 
related to the suprasegmental brain, mainly the cere- 
bral cortex, which originates in the reptiles, flowers 
in the mammals and culminates in man. The cere- 
brum dominates the brain stem mechanisms and intro- 
duces latitude in the type and timing of total response 
to a fixed stimulus. It permits that gradual shift in 
behavior with accumulated experience, which we call 
learning; and when sufficiently developed, as in man, 
it permits abstraction and the direction of action by 
language and other symbols. 

“he nervous system adjusts an animal to its en- 
vironment; the environment, reciprocally, has fostered 
the development of the nervous system. The front 
end of a moving animal receives most stimuli. There 
sense organs become more sensitive—to feebler and 
more variegated and more distant changes—and from 
them an ever increasing rain of impulses pours into 
the primitive brain. There the raw sensory data must 
be coordinated if a unified behavior is to ensue, and 
there the continued lash of excitation somehow led to 
the great overgrowth of the cerebrum—from the 
original nervous center for smell, the first “distance” 
sense. The environment dominates the receptors and 
these the brain as this dominates the spinal cord or 
the nervous system the entire body. A higher organ- 
ism, then, has advanced beyond a lower one in its 
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ability to respond to more kinds and gradation, , 
environmental change with behavior which is ,, 
rapid, complex, variable, integrated and espe¢i,) 
adaptive. 
The anatomy and physiology of the nervous sys, 
have psychological correlates. The automatic segng 
tal portion is dedicated to self-preservation, an 4 
awareness attending its functioning is unthoug 
affect or feeling. This is evoked almost routinely } 
particular stimuli and serves individual concerns, 
is the selfish part of the psyche. Cerebral awareng 
is more abstract and represents the reasoning, valniyy 
aspiring part of consciousness. It is the social na 
of the psyche which transcends the immediate gj 
selfish and makes group living possible. Injury , 
or removal of the cerebrum impairs or abolishes ty 
unselfish care which the mammalian mother giy 
often at her own sacrifice, to her young and so to by 
race; but it merely exaggerates the aggressive ey 
petitive behavior, seen so clearly in the battles betweq 
males for possession of a herd. 
It is important that suprasegmental function j 
gaining still over segmental function, if not } 
anatomical growth at least by physiological exerci 
via education and the swelling base of knowled 
And with this must come a relative increase of altn 
ism over selfishness with continued biological or sod 
evolution. Indeed this is seen at all levels of the living’ 
world, for with evolutionary advance there is progres 
sive emphasis on cooperation of unlike units relating 
to competition between like ones. Both elements a 
always present, in a cell’s protoplasm as in a humati 
nature; but a step towards differentiation of units all 
their reintegration into a cooperating whole has alway 
been retained—presumably because it has surviv 
value. This is equally clear for the special organells 
of cells, the special cells and tissues of many-celld 
individuals, and the special individuals of colonies‘ 
social groups. 
Part AND WHOLE 


A unit system composed of lesser units in soll 
degree of interrelation, in contrast to a mere unK 
lated assemblage, is an organism in the broad sen 
To avoid confusion with animate organisms, this hi 
been called an org, and the subclass of living system 
animorgs. Orgs differ in degree of integration all 
level of organization. As integration increases !! 
control of the units by the org becomes relative! 
greater—as in passing from molecules in a gas, t0! 
liquid, to a surface film; and the units commonly sho! 
greater differentiation—surface molecules become dif 
ferent (often permanently so) from others. An 0 
at one level may, in turn, be a unit in an org of high# 
level—molecules in cells, cells in multicellular orga 
isms. The degree of integration is determined by ti 
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ations between penultimate units and whole—a 
onge is a poorly integrated org at the multicellular 
rel, although its cells are highly integrated orgs at 
» cellular level. 
Animorgs are distinguished by several criteria: they 
ssess a structure based on carbon and water, 
colloids and membranes; they show a continuous 
nge with time, development of the individual or 
» type; they manifest the same activities of 
namie equilibrium (roughly metabolism), specific 
nthesis (roughly growth), and adaptive amplifica- 
m (roughly behavior); and they are integrated by 
» same gradient, mechanical, transportative and 
snsmissive coordinating mechanisms. 
The panorama of evolution shows a strong tendency 
fs animorgs, indeed for orgs in general, to evolve 
ards increasing integration at any one level and 
superpose additional levels of complexity. Thus, 
the subcellular level molecular orgs increase in 
tegration until autocatalytic and virus molecules 
pear. The cellular level is then added, with mole- 
les (including autocatalytic ones) as units, and at 
is new level integration again advances from that 
the simplest micrococci to that of the most elaborate 
gellates. Another level, of multicellularity, is then 
ided and metazoans increase in integration and com- 
exity from the sponge through man. There is no 
@vious reason why the multicellular individual should 
main the highest level of evolutionary invention, 
mod in fact it does not. 
Multicellular organisms are as clearly built into 
gher level animorgs, which may be called epiorgan- 
is, as are cell animorgs built into multicellular ones. 
he colonial coelenterates become that striking indi- 
dual epiorganism, a Portuguese man-of-war, in the 
treme case; the social insects evolve from the most 
ude and temporary groups into the highly charac- 
os eeistic epiorganism of the single beehive or anthill or 
rmite nest. The physiological structure of a par- 
ular termite colony and the physical characteristics 
its nest are as unique for each species as are the 
tributes of the individual insects; yet the nest is the 
bllective achievement of the group and quite beyond 
€ capacities or level of the individual. In the same 
ny, the mammalian family and herd and ultimately 
¢ larger human social groups constitute various epi- 
ganisms. These are poorly integrated at the epior- 
hnismic level and such units as a single nomad tribe, 
é British Empire, the human race and the entire 
ological community may be chosen as overlapping 
amples of human epiorganisms. 
Such groups of organisms form a true unit, albeit 
ten a poorly integrated one, and it is an animorg 
y all the defining eriteria—composition, develop- 
ent, activities and integrating mechanisms. Con- 
der, for example, just the question of transmission, 


SCIENCE 


311 


since the whole material has been presented elsewhere. 

Transmission is called communication in the society 
and is mediated largely through the seen or heard 
symbol which is the analogue of the propagated pro- 
toplasmie or nerve impulse. Our symbols, our lan- 
guage, correspond still to the graded transmission of 
undifferentiated protoplasm, rather than to the 
sharply all-or-none messages carried by nerves; but 
these are also evolving and their precision is being 
enhanced with the aid of semantic and semiotic dis- 
ciplines. Also in the evolving epiorganism, as in the 
organism, the speed and distance of effective trans- 
mission steadily increases, and the units particularly 
responsible for communication become centralized— 
we need glance no further than the great newspaper 
and radio chains. Finally, the driving evolutionary 
factor in the case of the epiorganism, as of the organ- 
ism, is the stimulating action upon it of its environ- 
ment, External stimuli lead to high specialization of 
receptors which receive them, and the receptors in 
turn become the dominant elements in the organismic 
gradient and so lead its development. The social 
receptors which continually expand their sensitivity 
to the outer world are the scientists, and these units 
now point the direction of social evolution. All agree 
that this is the “age of science,” whether they like it 
or not. 

Of the many objections to the organismie view of 
society, two have been especially urged: (1) coher- 
ence of the social group depends largely in inanimate 
materials, and (2) the component units are spatially 
separate and independently mobile individuals. 

As regards the first, it may suffice to point out that 
in the organism, likewise, much of the body material 
and structure is clearly dead, although laid down 
under the influence of living cells. It is even true 
that special types of non-living material become in- 
creasingly important as multicellularity appears and 
develops. Thus the wood walls and tubes of the higher 
plants are completely dead yet highly serviceable to 
the organism; as are the caleareous or chitinous skele- 
tal structures of many animals. Our own outer skin 
and nails and hair, most of our bone and cartilage, 
the great masses of connective tissue fibers which sup- 
port and give cohesion to our tissue cells and our body 
fluids, including the great fluid fractions of lymph 


and blood, are all completely dead. They have been . 


built or accumulated by the action of living cells, but 
are not themselves alive and in many cases never were. 
Wood, bone, chitin, sclero-proteins have been over- 
whelmingly invented or applied by the multicellular 
organisms. In the same way, not solitary but social 
man has introduced as new structural materials in the 
body of his epiorganism such substances as cement, 
rubber, plastics and metals. 

As for the second point, the separation and mobility 
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of the units, similar parallels can be seen in the ani- 
mal body, as in the wandering digestive cells of in- 
vertebrates. But an especially beautiful case is at 
hand in the slime molds studied by Raper. Through 
the entire period of vegetative life, the many single 
amoeba-like cells pursue their independent ways, 
seemingly an uncoordinated aggregate of separate in- 
dividuals. Yet when food fails the myxamoebae 
stream together to form a characteristic ensheathed 
worm-shaped mass. This has a dominant head end 
which leads the rather considerable migration of the 
whole and which finally becomes a particular region 
of a sporebearing fruiting body. This latter is a 
morphologically and physiologically distinctive multi- 
cellular organism. In the same way, individual men 
may seem to pursue their “independent” courses (yet 
far more interdependent than are the vegetative 
myxamoebae) under “normal conditions”; yet they 
also promptly manifest their character as units in a 
greater whole when conditions demand. In the su- 
preme emergency of warfare, the overt integration 
into a greater whole, the army, is almost as complete 
as in the ordinary multicellular organism, with the 
units often in close physical contact and with inde- 
pendent mobility largely abrogated. 


MAN AND Society 


Man then is an org, an individual organism, and 
he is part of an org, a unit in an epiorganism. Many 
of the problems and conflicts in human nature and in 
social relations seem to stem from this fundamental 
duality. As societies develop there is an indubitable 
trend towards greater cohesion—in the so-called de- 
mocracies only less than in the avowed totalitarian 
states. (Reasons for not equating this trend with 
Naziism or any other existing dictatorship are devel- 
oped elsewhere. ) 

Societies evolve into more integrated orgs and the 
parts, down to individual man, become more sub- 
ordinated to the larger group. As the royal govern- 
ment overcame and absorbed those of the petty nobles, 
so our federal government is inevitably growing rela- 
tive to state governments; and it is not a question 
of if, but only of when, an effective international unit 
will supplement, and eventually largely supplant, our 
present national ones. Isolationism is a biological 
anachronism. 

The individual is also, of course, changing under 
the influence of the epiorganism in which he develops; 
and he both gains and loses freedoms. Social man 
has lost the freedom to run naked in summer, but has 
acquired the freedom of turning on the furnace in 
winter; he has lost the freedom to kill his fellows, but 
has acquired the enormous freedom conferred by a 
language with which he ¢an discuss disagreements. 
There is no question that we prefer the new freedoms 
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gained to the old ones surrendered. The importay 
point is that healthy evolution brings about thy 
changes by subordination, not by suppression, 4, 
individuals are imperceptibly conditioned to thy 
social mileu, the internal environment of the epi, 
ganism, and overwhelmingly they behave as they 
with no feeling of coercion but rather with one ¢ 
free and voluntary action. 

Perhaps the most significant of these gradyj 
changes in individual men, considered collectively, j 
the progressive growth of altruism. Altruism at jj 
social level is a manifestation of the same cooperatiy 
actions which are present always between the mij 
of an org and which are enhanced by evolution at ex 
biological level. As single cells with differentiaiy 
cooperating protoplasmic structures have appearg 
and prospered in the course of evolution; as multi 
cellular organisms have steadily moved towards moy 
specialized and interdependent parts and organ gy 
tems; as the mother cares for and sacrifices in beh 
of the young in the family org, and the individy 
member of many a subhuman group helps and sacr. 
fices for his fellows under an impressive variety ¢ 
conditions; so in humans individual loyalty towark 
and service or sacrifice in behalf of the group—inik 
or professional organization, religious body, and pu: 
ticularly the whole state—is marked and is increas, 

There are, however, serious transitional problen 
which may well become worse before being resolved 
They arise peculiarly, I think, from the existence i 
very highly integrated units in a still very poor 
integrated org. The amount of physical pova re 
wielded by the society, and the differentiation of iy), 
unit members into highly developed specialists of ,,, 
kinds, have increased faster than have those coordint ,,, 
ing mechanisms which must effectively reintegriji 
these units into the whole. (This one might regaii.,, 
as a consequence of the earlier and more lusty growl ;, 
of the physical sciences as compared with their soci... 
counterparts; and it is a healthy sign that to-day s 
much constructive thought and support are beim 
given to the development of the latter.) ' 

Society, for example, is in bitter need of bette 
mechanisms for selecting its leaders, the individual 
who will play the dominant role in the social gradiet| 
as the brain and receptor cells exercise physiologic! 
leadership in our own bodies. When proper leaders 
men qualified by talent and training for the dutié 
demanded in the position of social leadership—can » 
selected by devices which are more dependable aii ., 
objective than are the accidents of family, rhetor 
ambition and other eireumstances which to-day fr 
quently toss undesirable individuals to the apex d 
the power pyramid, I believe that the most serioti 
of the world’s afflictions will have been conquere 
The social mechanisms of integration are continuous} 
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E .olving by invention and the pressure of necessity. 
hey will be tested and will endure or be superseded 
1 the same criteria of fitness for survival that have 
ed, through natural selection, to the highly adapted 
ulticellular organisms. 

Man as an org is selfish, individualistic and domi- 
hated often by the old brain and its emotional attrib- 
te. Man as a unit in the epiorganism is altruistic, 
ooperative, and depends on the functioning of his 
ew brain and its intellectual attributes. But the 
kubordination of the old by the new is net yet suffi- 
int. Human nature is evolving but is doing so less 
apidly than is the epiorganism in which it expresses 
Hiself. Altruism is- not yet generalized to the full 
group, to the whole human epiorganism, but only to 
the larger subordinate groups based on race or re- 
ligion or state. As the units given adherence have 
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THE present interest in breeding. crop plants, to- 
gether with present means of wide and prompt dis- 
semination of new varieties bids fair to still further 
complicate disease problems, whether of control, pre- 
diction or even of estimation. Given a fairly stable 
agriculture based on varieties long established in a 
region, serious fluctuations in the severity of a disease, 


of INE the kind which are of great economic importance and 
of incidentally of much scientific interest, usually were 
lint induced in one of two ways—a marked change in the 
StH weather for a longer or shorter period, or the appear- 
Si" ance, by hybridization or mutation or by actual intro- 
Ow duction, of a new parasite. So generally has this 
Ou" been the case that some pathologists have found an 
x apparent relation between the age of an agriculture 


and the losses from plant disease. To these students 
it has seemed that plant disease losses were greater in 
the regions of newer agriculture. 

The list of tragie losses in important economic 
plants due to introduced insect pests and plant dis- 
eases is a long one, too well known to need repetition 
here. Of the converse process, a serious outbreak of a 
disease or an insect pest following the introduction of 
4 susceptible variety into the domain of a potentially 
serious parasite, the history of the potato beetle is 
perhaps the best known example. 

If the historical accounts are correct, the potato 
beetle acquired its appetite for potato plants very soon 
after the introduction of the new host. The corn- 
borer was apparently more deliberate and according 
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grown, so have the conflicts between these units 
become more massive and devastating; and perhaps 
still other wars on a still greater scale are to be en- 
countered on the path to world integration. But 
ultimately this integration must be achieved and con- 
flicts of the present type become impossible. 

The new brain, the cerebral cortex, is evolving con- 
tinuously and greatly under the influence of education, 
which profits by cumulative social achievement; the 
world is ever more at our individual doors, and co- 
operation is being generalized to larger and larger 
groups; mankind as a whole will become an integrated 
cooperative unit; and the ultimate future of human 
society, however dark it may look to the contemporary 
sociologist or even to the historian, appears in the 
eyes of the biologist, sighting down the long perspec- 
tive of organic evolution, as bright with hope. 


HOW PLANT BREEDING PROGRAMS COMPLICATE 
PLANT DISEASE PROBLEMS 


By Dr. NEIL E. STEVENS 
PROFESSOR OF BOTANY, UNIVERSITY OF ILLINOIS 


to Wardle, “We have historical evidence that the 
corn-borer thirty years ago was in southern Germany 
a pest of hemp and hops, and that since its adaptation 
to corn, it, will not seriously attack hemp and hops, 
even when these plants are grown in close proximity to 
heavily infested corn fields.” Of course, the slightly 
more than four centuries during which corn had then 
been cultivated in Germany is really a short time 
compared with the more than forty centuries which 
DeCandolle believes hemp had been cultivated, but 
it is entirely too long to be regarded as a practicable 
test or quarantine period. 

To these two well-recognized methods by which the 
incidence of losses due to disease and insect pests is 
strongly influenced, namely, weather changes and in- 
troduction, there is now being added, I believe, a third, 
the work of the plant breeders. It may be worth 
while to consider future possibilities on the basis of 
past performance, the only method yet devised for any 
intelligent appraisal of the future. 

On the basis of past performance we may reason- 
ably expect interesting developments in the distribu- 
tion of disease-producing organisms. As an example 
of this may be cited the case of the introduction into 
the northern states of the nematode which causes 
summer dwarf of strawberries. In the spring of 
1930 strawberry plants of the then new and highly 
regarded variety, Blakemore, were shipped from a 
region where this type of strawberry dwarf was com- 


1 R. A. Wardle, ‘‘ Problems of Applied Biology.’’ 1929. 
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mon? to many points outside its known range. Ap- 
parently no complete survey has been made since 
1931, but the subsequent careful work of Christie® 
leaves little doubt that the disease then introduced into 
the eastern shore of Maryland is gradually becoming 


- less abundant. 


Now that breeding for disease resistance attracts 
so much attention, we must expect the introduction 
and rapid dissemination of varieties very resistant 
to certain diseases. Examples of this are easily re- 
called. Since they represent a distinct economic gain 
and disturb no one but the student of plant diseases, 
they get much attention elsewhere and require little 
here. 

Two closely reluted results of breeding programs 
which seem worth special consideration are the intro- 
duction on a commercial scale of varieties very sus- 
ceptible to certain, sometimes new, diseases and the 
modifying effect of new varieties on parasites long 
known to be of commercial importance. 

At first sight, to speak of the introduction on a 
commercial scale of varieties very susceptible to cer- 
tain diseases may seem like a criticism of our breeding 
programs, but it is not so intended. I struggled with 
this problem for several years, and became convinced 
that with our available knowledge, it simply is not 
possible to so fully test our new varieties as to offer 
assurance that some of them will not sooner or later 
prove very susceptible to some disease. This should 
not be interpreted as condoning any laxity in tests 
for disease resistance which, of course, should be con- 
ducted with all possible completeness and severity, but 
the number of potential pests is so great and the 
conditions under which they might become serious so 
varied that any all-inclusive test would take so long 
and require culture under so wide a range of environ- 
mental conditions as to be wholly impracticable. Just 
as the real test of a new model of automobile is the 
road test in the hands of the first twenty to fifty thou- 
sand owners, so the real test of a new variety is its 
culture in the hands of ten to twenty thousand farm- 
ers. 

As evidence on this point, I would like to quote 
from the summary given by Stakman, Christensen and 
Becker* of the experience in the spring wheat area of 
the United States of America during the last 25 years. 
These writers say, “During the time of observation 
at least twenty new varieties of wheat were introduced 
into the spring wheat area and almost every one. 
brought new disease problems with it, or at least 


2N. E. Stevens and P. V. Mook, Jour. Econ. Entomol- 
ogy, 25: 447-454, 1932. 

8 J. R. Christie, Jour. Agric. Res., 57: 73-80, 1938 
(and earlier papers therein cited). 

4E. C. Stakman, J. J. Christensen and Hanna Becker, 
Der Zuchter, 10: 57-68, 1938. 
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changed the old ones.” As specific examples they 
point out that for many years Haynes, Glyndon ay 
Preston were the wheat varieties commonly grow, 
Stem rust and bunt were then the only really impor 
tant diseases. When Marquis replaced these varietig 
over a wide area bunt no longer played any role yj 
stem rust seemed somewhat less serious, but sc) 
which earlier did not have any significance, sudden) 
became predominantly important, since the ny 
variety was much more susceptible to this disease, 
Somewhat later Hope and H-44, neither of whig 
is in the opinion of these authors a very good variety 
were introduced. These are in general more resistayj 
to most of the harmful diseases of spring wheat thy 
any other varieties now available, and are being exte. 
sively used for crossing. However, there appears tj 
be a strong linkage in many of these crosses betwey 
rust resistance and susceptibility to black chaff 
which Hope and H-44 are much more susceptible tha 
any other spring wheats which have been observed wp 
to that time. Just as the wide-spread planting of 
Marquis made seab of real economic importanee, so tly 
wide-spread planting of Hope and H—44 might mak 
black chaff of real economic importance. 
In the same paper these authors review the situation 
regarding barley and state that the disease problen 
in the case of this crop has changed repeatedly with 
the introduction and culture of new varieties. In dis 
cussing the varieties Velvet and Glabron, which wer 
introduced in 1926, they say “but after these varietia 
were generally grown for several years it was observel 
that they were very susceptible to loose smut ani 
seab (p. 62). This latter disease is dangerous becaus 
it not only greatly lessens the yield in the case of a 
epidemic, but also makes the variety useless for feed: 
ing to swine because of its toxicity (p. 63). 
What may perhaps be regarded as the converse oy 
the relation just described is the effect on parasiiiy 
populations resulting from the introduction of nev 
host varieties, varieties which by their popularity re 
place those previously grown and thus make inevitable 
the development of certain strains of these parasite 
previously so rare as to be insignificant or even wf? 
known. Here again the work of Stakman and bis 
associates furnishes a good example. Who can failfm* 
to connect the increase in form 56 from 0.2 per cent.aiR? 
of the rust population in 1930 to 30 per cent. of thal 
population in 1934 with the coincident great increase 
in the planting of Ceres wheat, first released in 1926, 
to which variety stem rust proved so disastrous i 
1935? é 
In considering future possibilities regarding plat! 
diseases it would be folly to exelude what is in some—m 
ways the most significant and far-reaching change 10 
a crop plant,in our generation, the very general plant 
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yg of “hybrid” corn. Unless you live in the corn 
elt it is difficult to comprehend the speed and extent 
»f the spread of the vogue of hybrid corn. According 
» Dr. MeCall’s report to the chief of the Bureau of 
Plant Industry, 1939, the approximate acreages of 
hybrid corn were 500,000 in 1935, 1,500,000 in 1936, 
B 500,000 in 1937 and 17,000,000 in 1938. In 1939 at 
east 25,000,000 acres of corn in the corn belt were 
hlanted to hybrid seed.5 

It seems hardly possible that so profound a change 
an be made without ‘altering the disease relations of 
hecrop. This replacing of open-pollinated corn with 
hybrid corn fits into the problem we have under con- 
ideration in at least three ways. First, in the matter 
of introducing new varieties very susceptible to cer- 
ain diseases. If any one imagines that the new 
varieties, or at least new numbers, of hybrid corn 
introduced into the corn belt during 1939 and 1940 
ere so thoroughly tested that their disease relations 
ould be predicted, his knowledge of human nature is 
even more limited than his knowledge of corn diseases. 
Nor need we wait for the distant future or for the 
action of unknown diseases on untested hybrids for 
evidence of extreme susceptibility. Witness, for ex- 


by bacterial wilt and Diplodia stalk rot. 

Two of the most experienced entomologists in the 
Middle West assure me that a somewhat similar con- 
dition has been noted with relation to at least one 
insect. According to these observers, the corn leaf 
aphid, Aphis maidis Fitch, was of relatively minor 
economie importance for many years prior to the in- 
troduction of hybrid corn. During recent years, how- 
ever, with the introduction of a number of very sus- 
ceptible hybrids the importance of this insect has 
greatly increased. 

What about the effect of hybrid corn on corn para- 


ssites? The change in wheat rust in response to the 


change in the host population was made possible by 
the variation continually going on in the stem rust 
organism itself. Corn parasites vary too, some of 
them, no doubt, even more actively than in any wheat 
parasites. That the organism which causes bacterial 
wilt of corn is made up of a large number of strains, 
among which there is definite selection on repeated 
passage through a resistant host, has been proved by 
MeNew® and by Lincoln.?’ MeNew has further shown 
that slightly virulent cultures become more virulent 
after they have grown on certain media.® 

Just how different the host environment of the wilt 
organism is in the northeastern sweet-corn-growing 
states from {ts environment in the same region ten 
years ago can be understood only if we review the 


5H. A, Wallace, New Republic, November 8, 1939. 
6G. L. MeNew, Phytopath., 27: 1161-1170, 1937. 
TR. E. Lincoln, Scrznce, 89: 159-160, 1939. 

8G. L. MeNew, Phytopath., 28: 769-787, 1938. 
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history of Golden Cross Bantam. This is a single 
cross made up of two inbred lines, Purdue 39 and 
Purdue 51. In 1931 seed of this extraordinary hybrid, 
developed by Glenn M. Smith, was distributed to 61 
interested growers in 20 states. Its progress since 
that time may be best traced from the details in 
Table 1. 


of all sweé 
fecni Yellow corn canned eorn hybrids 
Cross ban- used for 
Year tam seed 
roduced n 
pounds pollinated Hybrid 
Per cent. Per cent. Bantam 
Per cent. 
1932 .. 2.000 
1933... 350.000 69 31 
1934 600.000 57 43 67 
1935 1,250.000 38 62 73 
1.500.000 27 73 72 


1,500,000 21 79 ‘70 


These figures were taken from reports of the Raw 
Products Bureau of the National Canners Association. 
Accurate figures for subsequent years are not avail- 
able and may never be since there is a suspicion that 
Golden Cross Bantam is now being produced and sold 
under other names. 

Not less remarkable than the rapid increase in total 
acreage is the wide range throughout which Golden 
Cross Bantam proves to be adapted. It is now in suc- 
cessful large-scale commercial production from Illi- 
nois east to and including New York and south 
through Maryland. Indeed in Maryland it makes up 
about 40 per cent. of the total crop of sweet corn for 
canning, although open pollinated Golden Bantam 
was given up there prior to 1930 because of bacterial 
wilt. Golden Cross Bantam is now being grown suc- 
cessfully on a commercial seale in Oregon and Eastern 
Washington and in Western Idaho, though that is not 
important in the present relation. 

The important point here is that from Illinois to 
the eastern seaboard, throughout practically all the 
region in which bacterial wilt was so destructive on 
sweet corn in 1931-1933, its host environment, so far 
as sweet corn is concerned, has become quite different. 
Instead of open-pollinated corn, so variable as to 
become locally adapted and not profitably planted far 
from the point of production, we have a very uniform 
single cross dominating sweet corn production over at 
least a thousand mile belt. Given a parasite which 
we know to be highly plastic, can any reasonable 
person assume thatthe population of this organism 
to-day can be the same as in 1931? 

At some risk of seeming to attempt the dramatic I 
would like to emphasize the fact that the past decade 
is the first in the history of agriculture when one could 
speak of the modification of a corn parasite by a 
uniform host environment on a scale large enough to 
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be readily observed, and expect to be taken seriously. 
I believe it may be literally true that never before in 
the history of corn culture has a corn parasite been 
exposed over a wide range to so uniform a host en- 
vironment. Biologically, including of course its dis- 
ease relations, we are transforming Indian corn from 
a freely cross-pollinated crop to a synthetic product. 

Elsewhere I have pointed out a relation® which may 
indeed have been all but self-evident, namely, that 
among comparable crops there is a demonstrable dif- 
ference as regards disease losses between open-pol- 
linated crops produced from seed and similar self- 
pollinated crops, disease losses fluctuating more and 
being in general of greater importance in those plants 
which are largely self-pollinating. 

In a field of open-pollinated corn, there is, I am 
told, even in the named varieties a wide range in 
genetic composition and, no doubt, also variation in 
susceptibility to many diseases. In such a field there 
is an observable variation in the time of silking and 
tasseling, and in the time at which plants reach a stage 
of susceptibility to infection by certain diseases. In 
contrast to this a field of “hybrid corn” is much more 
uniform in these respects. 

To be sure, the corn now planted consists mostly of 
double crosses which are somewhat more variable in 
time of silking, ete., than single crosses. Certain 
careful growers also plant two crosses in a single field 
in order that they may still further reduce the hazards 
due to too great uniformity. 

More important in relation to disease and disease- 
producing organisms is the fact that up until the last 
few years Indian corn apparently has been able to 
vary and adjust itself about as rapidly as the disease 
organisms themselves. Recent researches have shown 
that in general the common smut of corn, like most 
smut fungi, is parasitic only in the dicaryon stage, 
that is, it must cross to parasitize; that it is extremely 
heterozygous for many characters and consequently 
unstable; that variation is so common, even in uni- 
sexual lines, that from a single monosporidial line 
more than 150 distinct variants have been isolated; 
that different combinations of monosporidial lines 
differ greatly in their degree of pathogenicity and that 
some of them are so virulent as to kill the host out- 
right. 


VoL. 95, No, 2465 


No one supposes that this ability of the smut fungng 
or other fungi is recently acquired. It is very mug, 
more likely that the process has been going on fy 
many centuries. It is hardly to be doubted that ex. 
ceedingly virulent lines of smut may occasionally hay. 
appeared during these centuries, yet Indian corn gy. 
vived and has been grown during recent years with 
minimum of effective disease control, and apparently 
much less loss from disease than in the case of wheat, 

In corn we are dealing with a native plant, or a 
least one long cultivated in this area. In many of the 
places where we now grow corn, our Indian predeees. 
sors grew the same plant, which held its own against 
these same diseases when our ancestors were suffering 
from the black plague or arguing about the Post. 
Columbian pandemic of syphilis. All that is now 
changed and I believe permanently changed. Hybrid 
corn is here to stay. The increased yield, together 
with the ease with which seed is produced, makes its 
future all but certain. Almost equally certain sees 
to me the probability that we are changing the disease 
relations of this great crop. 

By the wide use of hybrid corn we are depriving 
this important crop of its power of taking care of 
itself and by continued crossing and variation, con- 
tinually adjusting itself to the equally variable para- 
sites which attack it, and have substituted our own 
choice of parents for each field. In view of our none 
too brilliant record of success in so testing varieties 
of other grains as to insure them against loss from 
disease when planted over a wide acreage, it seems 
unlikely that we will have much greater success in 
dealing with corn. It seems much more probable 
that in spite of the best efforts of the breeders we 
will see for some years in hybrid corn a disease rela- 
tion more nearly resembling that in wheat; that is, 
wider fluctuations in losses with some years very little 
damage and in others greater damage than has here- 
tofore been observed. Eventually we may see lower 
average disease losses, but I sincerely believe that our 
corn breeders will be doing all that can reasonably be 
expected of them, if during the next ten years they 

keep the losses from disease in the new varieties, in- 
cluding losses in decay after harvesting, down to the 
general level of such losses in the old open-pollinated 
varieties. 


OBITUARY 


LAWRENCE JOSEPH HENDERSON 
1878-1942 


LAWRENCE JOSEPH HenpEerson, Abbot and James 
Lawrence professor of chemistry and chairman of 
the Society of Fellows in Harvard University, was 


9 N. E. Stevens, 89: 339-340, 1939. 


born in Lynn, Massachusetts, on June 3, 1878. He 
died suddenly on February 10, 1942. 

During the school years in Salem, his home con- 
tributed a code of behavior which persisted through 


life and an awareness of the learning of that day. 


10 N, E. Stevens, Scientific Monthly, 52: 364-366, 1941. 
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Through his father’s business interests in the island 
of St. Pierre, he early established an affectionate and 
lasting intimacy with France. In school, mathematics, 
which in later years served both as a tool and for 
relaxation, was easy; the only teacher whom he re- 
embered with satisfaction taught him physics. 

At the age of sixteen, he entered Harvard. Here 
it was possible for him to form habits of independence 
of thought and action which in college kept him from 
accepting the dicta of instructors or his fellows un- 
thinkingly; in later years these habits were charac- 
teristic. An unorthodox performance of an experi- 
ment in physical chemistry produced unexpected 
results and persuaded Professor T. W. Richards to 
permit an investigation of their nature. As early as 
his sophomore year he had decided to enter biological 
chemistry, although no courses were offered in the 


WwW 


Bcollege; and about this time he apparently began his 
Fthinking about the acid base equilibrium. Here he 


learned and mastered the generalizations of physical 
chemistry, then approaching its full vigor. As evi- 
‘dence for his understanding; he submitted an essay 
on Arrhenius’ theory of electrolytic dissociation for a 
Bowdoin Prize Contest. Later, his knowledge bore 
much more valuable fruit. 

Having received his A.B. degree in 1898, he took 
the generally accepted approach to biological chem- 
istry and entered the Harvard Medical School, receiv- 
ing his M.D. degree in 1902. But he never felt himself 
completely a medical student and lived in Cambridge, 
where began the friendships which were to lead for 
a time to an interest in philosophy. His medical 
studies were, however, by no means sterile. He 
learned the meaning of the Hippocratic teachings, 
acquired a thorough sense for biological phenomena, 
was initiated into problems which later deeply con- 
cerned him, and formed associations with physicians 
which he always treasured. 

The years 1902-1904 were spent in Hofmeister’s 
laboratory in Strassburg. And although they con- 
tributed little to his formal training, the associations 
with future leaders in physiology and biological chem- 
istry did leave an impress and led to persistent friend- 
ships. There, too, his interest in hemoglobin began. 
He also observed a German university tradition 
already past its prime. And especially, he noticed 
certain German traits, among them an undiscriminat- 
ing liking to obey authority, which later became gen- 
erally offensive. Accentuated in Alsace-Lorraine, 
these traits produced a deep emotional impression 
upon him, 

He returned to Harvard in 1904 as lecturer in 
biological chemistry, and soon decided that investiga- 
tions of the acid base equilibrium were likely to prove 


sore fruitful for him as a biological chemist than 


thermochemical studies chiefly concerned with the 
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relation of heats of combustion to molecular structure. 
And so the next decade was devoted to studying the 
mechanisms involved in neutrality regulation in the 
animal organism and their explanation in quantita- 
tive physico-chemical terms, according to the theory 
of dissociation of weak acids. Meanwhile, his deeper 
curiosity, insight and a sense of order led him to per- 
ceive that “fitness is a reciprocal relation between an 
intricate pattern of properties of organisms . . . and 
an intricate pattern of properties of water, carbon, 
dioxide, and the compounds of the three elements, 
hydrogen, oxygen, and nitrogen.”! This led to writ- 
ing “The Fitness of the Environment,” published in 
1913. In 1917, influenced by the Royce Seminar, a 
more complete understanding of Willard Gibbs’s 
study “On the Equilibrium: of Heterogeneous. Sub- 
stances,” and by his own habits of reflective contem- 
plation and search for underlying uniformities, he 
completed “The Order of Nature.” These books 
mark a turning point in his career, as he no longer 
felt constrained to concern himself only with the con- 
ventional application of physical to biological chem- 
istry. 

After a war-time digression into the physical chem- 
istry of bread-making, he turned in 1919 to his im- 
portant physiological studies. Already aware that 
numerous functional relationships existed in blood, he 
took advantage of the team spirit generated during 
war and led a group of investigators, already inter- 
ested in the subject, simultaneously to investigate the 
variables involved. Before long it became possible to 
analyze the system in Gibbs’s terms and to describe 
the simpler relations graphically with the aid of ele- 
mentary mathematics. It was, however, necessary for 
him to learn and apply d’Ocagne’s method of nomo- 
graphic representation in order to reveal clearly the 
complex interrelationships. Although these studies 
continued until 1930, a synthesis was presented at 
Yale in the Silliman Lectures of 1928 and published 
as “Blood—A Study in General Physiology.” 

But several years before, about 1926, William Mor- 
ton Wheeler had brought the Italian economist and 
sociologist, Pareto, to his attention. The “Traité de 
Sociologie Generale” had impressed Henderson as an 
accurate qualitative description and a workable classi- 
fication of the uniformities found in all observed 
social systems. Once aware of its importance, he was 
impelled to master it by eager study, to lead others 
to an understanding of its implications and to test its 
validity. After 1930 his efforts wholeheartedly served 
these ends. By 1935 his last published book, “Pareto’s 
General Sociology—A Physiologist’s Interpretation,” 
had appeared. A collection of privately distributed 
lectures and excerpts for use in the course, “Sociology 
23—Conerete Sociology,” indicates the intensity and 

1L. J. Henderson, unpublished ‘‘ Memories. ’’ 
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extraordinary range of his reading and observation. 
Although the analogy of social systems to Gibbs’s sys- 
tems did not escape him, he realized that the time for 
quantitative treatment was not yet at hand. Without 
it, he was able to explain many phenomena observed 
in everyday relations between two or more persons, 
or between groups of individuals, in terms of the 
persistent uniformities which are the manifestations 
of sentiments. He increasingly stressed the study of 
man through concrete cases, and in 1941 appropri- 
ately emphasized this point of view in a course given 
to first-year students at the Harvard Medical School. 

Next to his intellectual pursuits, his relations to 
Harvard University were his most important interest 
for three quarters of his life. Eight years a student, 
he served it devotedly in the usual sequence of aca- 
demic posts for thirty-nine years. He gave formal 
instruction in three subjects: biological chemistry, 
1904-1939; history of science, 1911-1942; and sociol- 
ogy, from 1932-1942. All his courses had one com- 
mon characteristic—they reflected the progress of his 
thinking. For example, in 1912 he read a large part 
of “The Fitness” to his class in Chemistry 15 before 
he had finished the book. Thus he managed to pre- 
serve vigor and freshness in each of these courses 
over extended periods, and because of the unusual 
breadth of his learning, students gained not only spe- 
cial knowledge, but also were given an insight into the 
cultural meaning of science. 

With graduate students he practiced a policy that 
amounted almost to laissez-faire. An enrichment of 
their ideas was inescapable, as informally he gen- 
erously and sympathetically applied the “eager clarity 
of his mind” to the innumerable intellectual and per- 
sonal problems presented by curious young men. 
And he ever strove to induce them to develop the best 
in themselves. 

His leadership was recognized in that he was 
enabled to establish the Laboratory of Physical Chem- 
istry at the Medical School in 1920 and the Fatigue 
Laboratory at the Business School in 1927. Con- 
vinced that investigators should ordinarily master 
their own destinies, he gradually withdrew from the 
active direction of both laboratories. He did, how- 
ever, continue his direct association with the Fatigue 
Laboratory to the end. 

For a number of years President Lowell and Hen- 
derson had discussed means of aiding the development 
of original scholars. Consequently, the Society of 
Fellows was founded in 1933 with Henderson as its 
first chairman. It came to reflect many of his beliefs. 
Here a group of most promising young men, stimu- 
lated by interaction with each other and with a few 
of the university’s most distinguished professors, 
learned of dignity and breadth in scholarship, became 
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eighty-six years. 


VoL. 95, No, 24 


aware that human relationships were important, and 
were given a period of freedom from academic yy 
financial pressure so that some might, through ref 
tive thought, experiment or writing, fulfil the Prong 
of productive scholarship. 

It was inevitable that his contributions to knoy, 
edge and his own increasing wisdom should recgip, 
recognition; the former by honorary degrees, lecty, 
ships, and memberships in learned societies, and ty 
latter by appointment to important committees. 1, 
latter responsibilities he undertook with energy ,j 


with characteristic persistence, if at all. As Forcigjil T. 
Secretary of the National Academy of Sciences, y 
had, with the Foreign Secretary of the Royal Sociey i 


arranged the Pilgrim Trust Lectureship before y; 
broke out; recently he was actively concerned wij 
Inter-American relations. 

But it was at his camp in Morgan Center, Verma 
that the many facets of his personality shone mo 
clearly. His love of symmetry appeared in the builime?° 


ings he had designed; hjs love of beauty in nature sm” 
he sat on the porch gazing at the gentle scene bef the 
him. Here his essential kindness and human interme” 
were manifest not only to invited friends but to neisifame ! 
bors of the countryside. This place he loved. Hee die 
he thought, worked and contemplated the world i lar 
serene inquiry. 
Altogether, his life, which he had made so ric, 7 
satisfactory and stimulating, exemplifies the concep fo 
of the complex interactions of organism and enviru Mb 
ment to which his experimental studies, continud al 
observations, unusually wide reading and contemplt a 
tion had led him. Although he undoubtedly woul - 
have minimized the magnitude of his influence on tle * 
environment, it is apparent in the importance of hi ™ 
publications, through his formal teaching, and les th 
apparent, but probably even more important, in li th 
human relations, especially with young men, his lea: | 
ership in institutions and the deep and abiding afie. ” 
tion of those who had come to know him well. 
Ronap M. Ferrer 

RECENT DEATHS 


Dr. C. Hart Merriam, founder in 1885 and wil be 
1910 chief of the United States Bureau of Biologicd 
Survey, now known as the Fish and Wild Life Servic B 
until three years ago research associate of the Smitl ‘. 
sonian Institution, died on March 19 at the age : 


Proressor Apam C. Davis, Jr., head of the depatay a 
ment of experimental engineering at Sibley Colles f 
Cornell University, died on March 17 at the age “—% 1s 
fifty-two years. h 
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Francis IRENEE DU Pont, research chemist, died on 
farch 16 at the age of sixty-eight years. He was 
1nown for his discoveries in the field of smokeless 
®wder and for his development of the minerals 
separation Process. 

[sabEL BevieR, until her retirement with the title 


meritus in 1922 professor of home economics and 


ore s THE COMING HARVEST IN THE UNITED 
KINGDOM 
‘ocicyamme «A WIRELESS dispatch from Raymond Daniell to the 
re yaew York Times reports that the British Minister 
1 vijmof Agriculture, Robert S. Hudson, stated on March 
118 in the House of Commons that the future history 
rmontiame of Britain and perhaps of the world might depend 
» mgqmon this year’s harvest in the United Kingdom. He 
build pointed out that meat supplies are dwindling and the 


shortage of merchant tonnage is becoming more acute; 
the nation is depending more and more on vegetables, 
and he made it clear that the advice of the Minister 
of Foods, Lord Woolton, to make up deficiencies in 
diet with vegetables could not be followed unless 
larger harvests from land already cultivated could be 
obtained. 

Experts from the United States will go to England 
for consultation in an effort to increase production. 
Mr. Hudson stated that nearly all arable land is 
already in use, but that there is a shortage of man- 
power. There are more than 25,000 women enrolled 
in the agricultural army and it is still growing, but use 
will have to be made of school children and Italian 
war prisoners. 

More than 80 per cent. of the farms consist of less 
than 150 acres. Many farmers earn little more than 
the laborers they hire to work in their fields. At the 
close of this ploughing season the tilled fields will 
amount to 6,000,000 acres more than before the war. 
| The 1938 potato acreage of 700,000 acres already had 

been increased by more than 1,000,000 acres and will 
be further increased this year. Vegetable production 
generally had been increased from 2,500,000 to 4,000,- 
ij 200 tons. Oat and sugar-beet production also had 
been greatly increased. Germany had 70,000 tractors 
working on 4,000,000 farms in 1939, while Great 
Britain had 50,000 on 500,000 holdings. Mr. Hudson 
stated, however, that Germany was making poor prog- 
ress in inereasing the farm output of the occupied 
countries. Meats in Great Britain are now scarce, 
and the ration probably will have to be cut even 
“@® further. Fuel and light soon will be rationed, and it 
‘™® is expected that for part of the time there will be no 

hot water. 


ol 
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head of the department at the University of Illinois, 
died on March 17 in her eighty-second year. 


WuHartToN Huser, curator of mammals in the 
Academy of Natural Sciences of Philadelphia, died 
on March 12. He had been a member of the staff of 
the academy since 1921. 


SCIENTIFIC EVENTS 


REPORT OF THE TREASURER OF YALE 
UNIVERSITY 


THE expenditures of Yale University for the fiscal 
year ended June 30 were $9,517,376, according to 
the annual report of George Parmly Day, treasurer 
of the university. Of this amount, $7,890,088 was 
for educational purposes, and the balance of $1,627,- 
288, for the operation of the dining halls, the Athletic 
Association and maintenance of plant. The total 
income available was $9,492,005, leaving a deficit of 
$25,371. 

Included in the income mentioned were gifts to 
the university from the Alumni Fund of $323,472 to 
meet current expenses, an increase of $2,062 over last 
year. Since its founding, the Alumni Fund, which 
was organized to raise endowment and provide funds 
for current expenses for the university, has made 
available $7,954,255 for income and has accumulated 
a principal of $5,664,568. 

Yale paid out $6,312,249 in salaries to about 3,300 
persons in and around New Haven—faculty and ad- 
ministrative’ and service employees—who constitute 
the university payroll, and to local firms for mate- 
rials and services, $1,973,558, bringing the total ex- 
penditures made in New Haven to $8,285,807. 

Statisties included in other parts of the report 
show that the twelve dining halls operated by the 
university served 1,665,978 meals during the year, 
and the weekly board rate, unchanged since 1933, is 
$8 for 21 meals; the University Library, with expenses 
of $494,007, added 106,000 volumes to its collections, 
bringing the total number of books to more than 3,- 
000,000; the Athletic Association had expenses of 
$438,033 and income of $397,693, which left a deficit 
of $40,340. 

The report listed gifts and bequests for endowment, 
exclusive of contributions to building funds, aggre- 
gating $1,994,019, bringing the total endowment to 
$112,096,810. Income derived from productive assets 
amounted to $3,932,964—an average return of 4.34 
per cent. (The average was 4.32 per cent. in 1940, 
3.97 per cent. in 1939 and 4.31 per cent. in 1938.) 

Among the principal items of income listed in the 
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report are: from investments and fiduciaries, $4,057,- 
233; tuition, $2,198,527; gifts available for expenses, 
$1,063,629; and net income from dormitory room 
rents, $416,576. | 


JUNIOR ENGINEERING STUDENTS AND 
THE WAR INDUSTRIES 

CONSULTATION with government and industrial offi- 
cials has led the faculty of the College of Engineering 
of New York University to adopt a new accelerated 
war training program that will free trained junior 
engineering students for four months service with 
war industries by the middle of May. Under the 
plan, third-year students who have completed all the 
basic engineering studies will be released at that time 
to work with war industries for four months during 
the spring and summer; and the academic program 
of undergraduates will be accelerated by the elimina- 
tion of most of the regular holidays during the aca- 
demic year. As has previously been announced, some 
two hundred and fifty present seniors will complete 
their studies next month. 

Under the continuous summer study program 
adopted by many engineering schools, no additional 
engineering personnel will be available much before 
next February. Approximately 1,100 engineering 
students will be affected by the war program at the 
college, with 250 juniors and some sophomores avail- 
_able to war industries this summer. 

An important aspect of the newly adopted program 
will be the availability of the college classrooms and 
laboratories during the summer for defense research 
and for the continuance and expansion of the various 
government training programs now being conducted 
for the Army Air Corps, Ordnance Department, Sig- 
nal Corps, Weather Bureau, Navy, U. S. Office of 
Education and other government agencies. In one 
instance alone, this will make possible an increase of 
150 per cent. in the training of personnel for an im- 
portant military bureau. 

The plan includes an academic speed-up from Sep- 
tember to April, makes the third-year students avail- 
able for work in war industries this summer, and yet 
graduates the class of 1943 only two months later 
than does the modified speed-up or continuous summer 
study program, adopted by many institutions. The 
four months summer work experience will familiarize 
students with industrial procedures and practices. 
Employment in industry between the junior and 
senior years thus saves a corresponding amount of 
time after graduation. 

The accelerated academic program, together with 
the plan for the production assistance to war indus- 
tries, makes possible a year-round utilization of facili- 
ties, without depriving industry of much-needed per- 
sonnel during the spring and summer. 
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Preliminary surveys among personnel directors of 
aeronautical firms in the Kast indicate that the eighty 
junior aeronautical engineers enrolled in college would 
probably all be placed on or before May 15, anj 
reports from other sources indicate that there may be 
a larger demand for junior electrical engineers fo, 
the four-month period than the college will be able t, 
meet. The demand for student engineers in othe 
fields is also heavy. The students affected by th. 
program at the college are studying administrative 
aeronautical, chemical, civil, electrical and mechanica| 
engineering and meteorology. 

The students, after completion of summer work jp 
war industries, will resume classes about September 
15, and the returning fourth-year men will be gradu. 
ated in April, 1943. The present sophomores, accord. 
ing to the plan, will be available for the next four. 


month employment period by May 15, 1943. 


THE FINNEY-HOWELL RESEARCH 
FOUNDATION 


At the meeting of the board of directors of the 
Finney-Howell Research Foundation held in Febru. 
ary, eight fellowships were awarded for the period 
of one year. These are: 


Julius C. Abels, B.S., M.D., to work at Memorial Hos- 
pital for the Treatment of Cancer and Allied Diseases, 
New York, N. Y. 

Glenn Horner Algire, M.D., to work at the National 
Cancer Institute, Bethesda, Md. 

Bernerd E. Kline, B.S., M.S., to work at McArdle 
Memorial Laboratory, University of Wisconsin. 

Margaret Nast Lewis, A.B., Ph.D., to work at the 
Crocker Radiation Laboratory, University of California at 
Berkeley. 

Alfred Marshak, B.S., Ph.D., to work at Crocker Radia- 
tion Laboratory, University of California at Berkeley. 

Rose I. Shukoff, M.D., to work at the Glasgow Royal 
Cancer Hospital, Glasgow. 

Emilia Vicari, to work at the Roscoe B. Jackson Memo- 
rial Laboratory, Bar Harbor. 

Benjamin Norman Horwitt, B.S., Ph.D., to work at 
Harvard University, Converse Memorial Laboratory. 


Applications for next year must be in the hands of 
the secretary of the foundation by Jaauary 1, 1943. 


THE PERMANENT SCIENCE FUND OF THE 
AMERICAN ACADEMY OF ARTS 
AND SCIENCES 
_ Income from the Permanent Science Fund, accord- 
ing to agreement and declaration of trust, shall be 
applied by the American Academy of Arts and Sci- 
ences to such scientific research as shall be selected 
“, . . in such sciences as mathematics, physics, chem- 
istry, astronomy, geology and geography, zoology, 


botany, anthropology, psychology, sociology and eco- 
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nomies, history and philology, engineering, medicine 
and surgery, agriculture, manufacturing and com- 
‘merce, education and any other science of any nature 
or description, whether or not now known or now 
recognized as scientific, and may be applied to or 
through publie or private associations, societies, or 
institutions, whether incorporated or not, or through 
one or more individuals.” 

Applications for grants under this indenture are 
considered by a committee of this academy on stated 
dates only. The next meeting to consider applications 
will be held on October 1. Applications should be 
made on special forms furnished by the committee. 
Correspondence, including requests for application 
blanks, should be addressed to the chairman of the 
Committee on the Permanent Science Fund, Professor 
John W. M. Bunker, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts. 

Grants-in-aid from this fund recommended by the 


' committee were announced by the academy on March 


11 as follows: 


To Elso 8S. Barghoorn, Jr., instructor in biology, Am- 
herst College, for miscellaneous expenses of field work and 
laboratory study of the structural changes in submerged 
wood and plant remains, $335. 

To Thomas H. Bissonnette, professor of biology, Trin- 
ity College, Hartford, Conn., for expendable materials 
and assistance in a further study of photo-periodicity in 
animals, $400. 

To Bart J. Bok, associate professor of astronomy, Har- 
vard University, for the construction of a 26-inch circular 
mosaic grating to be used with a 24-inch Schmidt tele- 
scope, a joint project in collaboration with Dr. R. W. 
Wood, of the Johns Hopkins University, $750. 

To Vernon I. Cheadle, assistant professor of botany, 
R. I. State College, for assistance in continuing a study 
of the conducting systems in the Monocotyledoneae, $350. 

To Clark Goodman, research associate, the Massachu- 
setts Institute of Technology, for construction of equip- 
ment to be used in continuation of a study of the locus 
and relative concentration of elements in ores by the use 
of induced radio-activity, $650. 

To Cornelius S. Hurlbut, Jr., associate professor of 
mineralogy, Harvard University, for construction of 
equipment to be used in a study of refractive indices of 
amphibole and other minerals, $450. 

To Fred M. Uber, assistant professor of physics, Uni- 
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versity of Missouri, for reagents for use in study of syn- 
thesis of kojic acid by microorganisms using C15 as a 
tracer, $425. 


THE NUTRITION FOUNDATION 
THE appointment of Ole Salthe, formerly consul- 


tant for the Federal Food and Drug Administration, 
as executive secretary of the Nutrition Foundation, 
Ine., organized by fifteen food manufacturers, as 
reported in Science for January 16, to study nutri- 
tion for the improvement of public health, has been 
announced. Scientific and industrial advisory com- 
mittees have also been appointed. The foundation 
has headquarters at the Chrysler Building. 


Members of the scientific advisory committee are: 


Dr. F. G. Boudreau, director, Milbank Memorial Fund; 


Dr. C. A. Elvehjem, University of Wisconsin; Dr. Icie M. 


Hoobler, Children’s Fund of Michigan; Dr. P. E. Howe, 


the Surgeon General’s office, U. 8S. Army; Dr. E. V. Me- 
Collum, the Johns Hopkins University; Dr. L. A. May- 
nard, Cornell University; Dr. J. R. Murlin, the University 
of Rochester; Dr. Roy C. Newton, Swift and Company; 
Dr. Lydia J. Roberts, the University of Chicago; Dr. W. 


C. Rose, the University of Illinois; Dr. W. H. Sebrell, 
U. 8. Public Health Service; Dr. Henry C. Sherman, 
Columbia University; Dr. F. F. Tisdall, the University of 
Toronto, and Dr. R. R. Williams, Bell Telephone Labora- 


tories. 


Members of the food industries advisory committee 


are: 


Dr. Roger Adams, the University of Illinois, repre- 


senting the Coca-Cola Company; H. A. Barnby, Owens- 


Illinois Glass Company; Dr. Frederick C. Blanck, the 
H. J. Heinz Company; Dr. Laurence V. Burton, ‘‘ Food 
Industries’’; Dr. Charles N. Frey, Standard Brands, 
Ine.; Frank L. Gunderson, the National Research Coun- 
cil; Dr. W. H. Harrison, the Continental Can Company ; 


Norman F. Kennedy, the Corn Industries Research Foun- 


dation; Dr. Edward F. Kohman, the Campbell Soup 
Company; Donald Maveety, the National Biscuit Com- 


pany; Dr. Robert W. Pilcher, the American Can Company ; 


Dr. G. L. Poland, the United Fruit Company; Alan C. 
Richardson and James McConkie, the California Packing 
Company; Dr. E. H. Robinson, Swift and Company; Dr. 
James A. Tobey, the American Institute of Baking, and 
Lewis W. Waters, the General Foods Corporation. 


SCIENTIFIC NOTES AND NEWS 


THE Borden Company Prize of $1,000 of the Ameri- 
can Chemical Society for “outstanding research in 
the chemistry of milk” has been awarded for 1942 to 
Dr. George E. Holm, biochemist of the Bureau of 
Dairy Industry of the U. 8. Department of Agri- 
culture, in recognition of “his contributions to the 
understanding of the basic causes and the control of 


oxidative deterioration of fats and oils, and to the 
prevention of spoilage of dairy products caused by 
the oxidation of milk fat.” Leroy S. Palmer, pro- 
fessor of agricultural biochemistry at the University 
of Minnesota, was chairman of the committee of 
award, other members of which included Dr. Roy C. 
Newton, chief chemist of Swift and Company, Chi- 
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cago, and Dr. R. Adams Dutcher, head of the depart- 
ment of agriculture and biochemistry at Pennsylvania 
State College. 


JOHN D. RocKEFELLER, JR., has been awarded the 
medal of honor for city planning in recognition of 
“his unique services to professional ideals.” The 
medal was presented to Mr. Rockefeller at his offices 
on March 10, together with a scroll commending his 
“broad vision and initiative.” “They have enabled 
him to plan numerous civil projects, the influence of 
which has been inspiring to the present generation 
and the effect of which will shape and help to deter- 
mine the constructive forces of the future.” The 
citation was signed by the presidents of the societies 
making the award: Harvey Stevenson, New York 
Chapter, American Institute of Architects; Joseph 
Mathieu, Brooklyn Chapter, American Institute of 
Architects; Michael Rapuano, New York Chapter, 
American Society of Landscape Architects, and Dean 
G. Edwards, Metropolitan Section, American Society 
of Civil Engineers. 


THE Joseph A. Capps Prize in medical research 
for 1941 has been awarded to Dr. Arnold Lazarow 
for his study on “Particulate Glycogen: a Submicro- 
scopic Component of the Guinea Pig Liver Cell; its 
Significance in Glyeogen Storage and the Regulation 
of Blood Sugar.” 


Dr. DinsmMorE ALTER, director of the Griffith Ob- 
servatory, Los Angeles, has been awarded the degree 
of doctor of science by Monmouth College, Illinois. 


Dr. Arno B. Luckuarpt, professor and chairman 
of the department of physiology, School of Medicine, 
University of Chicago, has been elected an honorary 
member of the St. Louis Medical Society. 


At the forty-seventh annual meeting on March 13 
and 14 of the Michigan Academy of Science, Arts 
and Letters, officers were elected for the coming year 
as follows: President, H. R. Hunt, Michigan State 
College; and from the University of Michigan, Vice- 
president, Maleolm H. Soule; Secretary, Harry W. 
Hann; Treasurer, Mischa Titiev; Editor, Henry van 
der Schalie; Librarian, Warner G. Rice. General ad- 
dresses were delivered by Dr. I. D. Scott, professor of 
geology at the University of Michigan and president 
of the academy, and by Dr. A. F. Blakeslee, of the 
Carnegie Institution, Cold Spring Harbor, N. Y. 


Dr. WitForp ArtEss RisteeNn, Rochester, N. Y., 
has been appointed professor and head of the depart- 
ment of neurologic surgery at the University of 
Georgia School of Medicine, Augusta. He sueceeds 
the late Dr. Richard Frank Slaughter. 


Proressor §. W. Epcecomss, horticulturist in the 
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extension staff of Iowa State College, has beep ap. 
pointed associate professor in plant science at the 
University of Manitoba. 


Dr. Frank RreckeEN, of the University of Ilinois 
has been appointed research assistant professor a 
soils at Iowa State College. 


A REVISION in organization has been effecte 
throughout the University of Oklahoma by the aetioy a 
of the new president, Joseph A. Brandt. The title 


of all department heads have been changed to chair. (ae O°" 
men, and general changes in personnel have bee me e’” 
made correspondingly. The former heads of depart. jae!” 
ments retain their professorships and salaries. In the ae"°!° 
scientific departments the new appointments are 4s Inst 
follows: Botany and Bacteriology (to be called Play, 
Science), Dr. G. L. Cross is replaced by Dr. Milton § He ' 
Hopkins as chairman; Chemistry, Dr. Guy Y. Wi. HB D 
liams by Dr. Bruce Houston; Physics, Dr. H. |, @ihea¢ 
Dodge by Dr. G. A. Van Lear; Psychology, Dr. L. 8, Unit 
Hoisington by Dr. M. O. Wilson; and Zoology (now Hi trav 
consolidated with physiology, of which Dr. Alma J. men 
Neill had been acting head, as the Department qua 
Animal Biology), Dr. A. Richards by Dr. A. I. Orten- whe 
burger. 

Dr. Huan H. Youna, editor of the Journal « J" 


Urology, having reached the age of seventy-one years, 
will retire on July 1 as professor of urology and 
as director of the Brady Urological Institute at the 
Johns Hopkins Hospital. He plans to keep an office T 


in the Brady Institute and to devote himself to clinical pep 
research and writing. 

THE council of the Zoological Society of London * 
has temporarily suspended the position of secretary byte 
of the society, held by Professor Julian Huxley, “be- = 
cause of financial stringency owing to the war.” Pro- heat 
fessor Huxley has been criticized in the House of of ¢ 


Commons for opinions expressed during his visit to 


is D 

the United States. ine 
Dr. C. RaPPLEYE, commissioner of hospi- 
tals of New York City since October, 1940, has re- Jabs 
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signed to return to his work as dean of the College 
of Physicians and Surgeons of Columbia University. 
Dr. Rappleye, who sueceeded Dr. 8. 8, Goldwater as 
commissioner, had planned to retire in January, but 


was persuaded by the mayor to remain in office some- [Rios ¢ 
what longer. gay 
Dr. Frep L. Apair, Mary Campau Ryerson profes) 9! 
sor of obstetrics and gynecology and chairman of the Man 
department of the School of Medicine of the Univer- a 
othe 


sity of Chicago, has become chief of the State Division 
of Maternal and Child Hygiene. T 


THE editorship of the Journal of Parapsychology feet 


has been changed. For the past three years, Dr. 


Cha 


| = 
: 
% 
| 
: 
? 
\ 
dik 
| 


Marca 27, 1942 


Gardner Murphy, of the College of the City of New 
York, and Dr. Bernard F. Riess, of Hunter College, 
Ihave edited it. The editorship of the Journal now 
returns to Duke University, where it was first started. 
ithe new editors are Drs. J. B. Rhine, Charles E. 
Stuart and J. G. Pratt, with Dr. J. A. Greenwood as 


statistical editor. 


Juuian F. Situ will relinquish his work as asso- 
ciate director of the Hooker Scientific Library at 


FCentral College, Fayette, Mo., of which Dr. Neil E. 


Gordon is director, to become technical librarian and 


S editor of publications of the Institute of Gas Tech- 


nology. To give him time to make the change the 
‘Institute of Gas Technology has arranged to divide his 


time between the two institutions for several months. 
@ He will continue later to act in an advisory capacity. 


Dr. Georce 8. Myers, professor of biology and 


‘head curator of zoological collections of Stanford 


University, will leave in June for a year’s study and 
travel in Brazil, under a grant from the State Depart- 
ment in Washington. Dr. Myers will make his head- 
quarters in the Museu Nacional in Rio de Janeiro, 
where he has been requested to present a series of 


‘lectures on Brazilian fishes and fisheries resources and 
Sto take charge of the advanced training and research 


of a selected group of Brazilian ichthyological stu- 
dents. He will also travel in different parts of the 
country to study fishes and fisheries industries. 


THE Journal of the American Medical Association 
reports that the Second U. S. Army General Hospital 


sUnit, consisting of fifty-five members of the staffs of 


the College of Physicians and Surgeons, the School 
of Dental and Oral Surgery and the Columbia-Pres- 
byterian Medical Centers, Columbia University, have 
been called to active duty. The chief of the surgical 
service is Dr. W. Barelay Parsons, associate professor 
of clinical surgery, and the chief of the medical service 
is Dr. Yale Kneeland, Jr., assistant professor of medi- 
cine, both of whom are lieutenant colonels. Other 
members of the faculty have been granted leave of 
absence to enter active service with the Medical Corps 
of the Army and Navy. 


Dr. H. M. Tyspau, agronomist, of the division of 
forage crops and diseases of the U. S. Department 
of Agriculture, and of the department of agronomy 
of the College of Agriculture, University of Nebraska, 
pave the eleventh series of Frank Azor Spragg Me- 
morial Lectures at Michigan State College early in 
March. The memorial lecture proper dealt with “New 
Aspects of Forage Crop Improvement.” The four 
other lectures were on related subjects. 


THE seventh Leo Loeb Lecture under the annual 


Hectureship which has been established by the Mu 


Chapter of the Phi Beta Pi Medical Fraternity was 
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delivered on March 23 by Dr. John Herr Musser, 
professor of medicine at Tulane University, at the 
Washington University School of Medicine, St. Louis. 
He spoke on “The Heart That is Getting Old.” 


THE sixtieth course of popular medical lectures 
of the School of Medicine of Stanford University will 
be given on April 3 and 17 and May 1 and 15. These 
are as follows: “The Blood Bank,” Dr. John R. 
Upton; “Medical. Aspects of Civilian Defense,” Dr. 
Anthony J. J. Rourke; “Alcohol in Relation to Driv- 
ing Hazards,” Dr. Henry W. Newman; “Control of 
Venereal Disease under War Conditions,” Dr. Charles 
W. Barnett. 


Dr. J. O. PERRINE, assistant vice-president of the 
American Telephone and Telegraph Company, gave 
a lecture-demonstration on March 26, entitled “The 
Electrical Voice,” before the Lancaster Branch of 
the American Association for the Advancement of 
Science. 


Tue forty-second annual meeting of the American 
Association of Pathologists and Bacteriologists will 
be held at the Washington University School of Medi- 
cine, St. Louis, on April 2 and 3. 


Tue thirty-fifth annual meeting of the Interna- 
tional Association of Medical Museums will be held at 
the Washington University School of Medicine, St. 
Louis, on April 1, under the presidency of William 
H. Feldman, Rochester, Minn. 


Tue thirty-seventh annual meeting of the American 
Association of Museums will be held at Colonial Wil- 
liamsburg, Virginia, on Monday and Tuesday, May 
18 and 19. 


Tue Pennsylvania Academy of Science will hold its 
eighteenth annual meeting at the Edinboro State 
Teachers College, Erie Co., Pa., on April 3 and 4. 
The Junior Academy will hold its meetings at the 
same time and place. Dr. A. Glenn Richards, Jr., of 
the University of Pennsylvania, will give the princi- 
pal address. He will speak on “The Present Status 
of Electron Microscopy in Biology.” 


DurineG the meetings of the Federation of Societies 
of Experimental Biology and Medicine, in Boston, the 
Boston and Cambridge Branch of the American Asso- 
ciation of Scientific Workers is planning a threefold 
program of special interest to biologists and medical 
men. On Wednesday, April 1, at 8:00 p.m. a public 
lecture will be held at Littauer Center in the Harvard 
Yard, Cambridge. The speaker will be Dr. C. C. 
Little, director of the Cancer Research Laboratory at 
Bar Harbor, Maine, whose subject will be “The Social 
Implications of Cancer Research.” On Friday, April 
3, two meetings will be held in Room 22 at Boston 
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University College of Liberal Arts (corner of Boylston 
and Exeter Streets). In the afternoon a series of 
scientific films will be shown between 4: 45 and 5: 45. 
At 8:00 p.m. of the same day, again at Boston Uni- 
versity, there will be held a symposium on “Biology 
and Medicine in the War.” Among those participat- 
ing are Dr. Maurice B. Visscher, of the department 


DISCUSSION 


ON THE STRIDULATIONS OF INSECTS 


RECENTLY some articles have appeared on the effect 
of temperature on the stridulations of crickets. My 
interest in temperature control, stimulated by some 
of these reports and the presence of a very noisy 
insect in our back yard, prompted me to make some 
observations as described in the following paragraphs. 

The insect was of the genus “Oecanthus” of the 
order “Orthoptera” and seemed to maintain a loca- 
tion of about three feet above the ground in the 
middle of a Spirea bush. A mercury thermometer 
was placed at the edge of the bush near the same 
level as the insect. The number of stridulations per 
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‘60 


- 60 100 140 180 220 26C 

Fig. 1. Graph showing relation of stridulations of tree 
cricket (Oecanthus) to ambient temperature changes, 
readings taken each night from August 12 to September 
10, 1941. 


minute were counted manually and record made of 
the temperature, simultaneously. Readings were 
taken every day from August 12 to September 10, the 
temperature passing through a range of 55 degrees 
to 85 degrees (F) during this period. The stridula- 
tions commenced at seven P.M., and this starting 
period did not vary more than five minutes on suc- 
cessive evenings. From about seven to seven-thirty 
o’clock the stridulations were quite irregular with 
interruptions occurring every half minute. After 
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of physiology of the University of Minnesota; p,§ 
Lucien Brouha, formerly of Liége, Belgium, and * 
of the Harvard Fatigue Laboratory; Dr. (¢, y 
Walter, of the Harvard Medical School, and p, 
Harry Grundfest, of the Rockefeller Institute 4, 
Medical Research. All members of the federatig, 
and others in the Boston area are invited to atten. 


about seven-thirty they would proceed without inte, 
ruption until the early hours of the morning. A totj 
of 100,000 stridulations would occur on a warm nigh 
(no time out for lunch) as a fair estimate. 

Data were taken at nine o’clock each evening in th 
interest of uniformity, as by that time the fall ¢ 


temperature due to the setting of the sun had reach Ii ” 
a point where the temperature gradient between thf ° 
thermometer and the insect would be reduced to, B 


minimum. 

Observations, as shown by the graph in Fig. 1, ini. 
cate a very definite relation of periodicity of stridah. 
tion and ambient temperature. It is probable thi 
sensitive recording apparatus would show a more wi. 


STRIDULATIONS PER MINUTE 


toot 1K 220 

Fig. 2. Graph showing stridulations per minute int 
lation to pitch as compared to keys on piano. The nu 
bers on the abscissa are vibrations per second and the key 
are indicated in their approximate relation to this vib 
tion. The keys plotted are those that came nearest to lt 
in union with the pitch of the stridulation. (The key ¢i 
middle ¢ on piano.) 


form relation. Readings taken on different days # 
the same temperature were in close agreement. At 4 
degrees the low limit of stridulatory power Wé 
reached, and the magnitude of the sound at this tel 
perature was quite reduced from normal. At 54 tt 
grees no audible sound was present. The points ® 
the graph enclosed by circles were observations takt! 
on a similar insect, August 23, at River Forest, I 
The points coincide with the curve, showing a remati 
able duplicity in insect life. 

The stridulation seems to be made up of two movt 
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nents. There is an outward movement of the wings 
; each stridulation, and as the movement reaches 
waximum position, membranes in the wings vibrate. 
rhe graph shown in Fig. 2 indicates the pitch of the 
iridulation in reference to its periodicity. As the 
itech was determined from keys on the piano some 
E ariation could be expected as the key indicated was 
Bosen as being nearest to the pitch. It will be noted 
hat a range of one octave on the piano was covered 
by a change in temperature from 59 degrees to 85 
Megrees. From the data it is evident that the mecha- 
ism that moves the wings as well as the membranes 
the wings are very sensitive to temperature, and 
response to temperature changes is of marked uni- 
Hormity. 

Howarp D. MatrHEws 


Derroit, MIcH. 
te THE RELATIVE EFFECTS OF ANOXIA 
Because of recent interest shown in the problem 


the relative effects of anoxia upon old 
nd a nd young animals, a reference by Moreland’ to the 
Bork of Buffon, of LeGallois and of Edwards? should 
e brought to more general attention. Interest in the 
work of these early investigators lies in the fact that 
Dany recently reported results are substantially in 
Agreement with results reported 125 years ago. * 
J. M. JOHLIN 


SCHOOL OF MEDICINE, 
VANDERBILT UNIVERSITY 


ICALENDAR REFORM AND 364-DAY YEARS 


5 In Science of February 20 it is stated that present 
plendar defects make the arrangement of schedules 
r industry and edueation difficult and temporary 
fly, also that there can be no doubt about what would 
appen in calendar reform, if scientists had their way. 
@ large percentage (76 per cent.) gave affirmative an- 
Mrers to the question whether or not a revised world 
Plendar of 12 months and equal quarters should be 
adopted. 
oh Some years ago when the Eastern Orthodox 
-¢isgmelurches changed to our Gregorian calendar, a clause 
as added expressing hope that Western nations 
bight soon be ready to improve that calendar. 
} The World Calendar involves the interpolation each 


tear of a so-called Year day or extra Saturday. 

"i In this connection the possibility of making the 
tel Mstronomical year coincide with the calendar year 

Ede ight be considered. If the change to a ealendar 

a ear with 12 months and equal quarters is made, the 
e 


if ©: B. Moreland, A thesis presented to the faculty of 
anderbilt University, 1936. 
atk i ° W. F. Edwards, ‘‘On the Influence of Physical Agents 
Life.’? Translated from the French by Hodgkin and 
on sher and published by Haswell, Barrington and Has- 
ell, Philadelphia, 1838. 
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first years might be assigned only 364 days, omitting 
the disputed Year day. After eight such years, the 
winter solstice (occurring now about December 21) 
would coincide with the Year day. Thereafter the 
calendar quarters would correspond approximately to 
the astronomical quarters. The period of eight years 
would give the world time to experience the greater 
convenience of the new calendar. Before the end of 
that period many people might come to favor the new 
plan who now have never heard of it or are skeptical. 

January 1, 1943, comes on a Friday; two years 
later, on a Monday. With ideas changing from na- 
tional to international along many lines, perhaps we 
may now also think about the coming world calendar. 
To take away a day a year need be no more disturbing 
than the present adding a day in leap years. We 
have recently witnessed the ease with which the whole 
United States can drop or add an hour on a specified 
day. 

ALFRED GUNDERSEN 
BROOKLYN, N. Y. 


A STUDY OF FAUNAL DISTRIBUTION 


I sHOULD like to take the opportunity of acknowl- 
edging in ScrENCE the generous support that E. P. 
Mumford, of Jesus College, Oxford, and I have re- 
ceived in America in connection with a cooperative 
study of faunal distribution with particular reference 
to oceanic islands. This comprehensive study of 
island populations seeks to promote a wider approach 
to the basic problems of the origin of species. It was 
initiated at Oxford in October, 1938, with the aid of 
grants from the Higher Studies Fund, the Royal 
Society and the British Association for the Advance- 
ment of Science. Since the war, the work has been 
carried on by Mr. Mumford as a member of the 
faeulty at Stanford University, California, in asso- 
ciation with Oxford, with the aid of supplementary 
grants from the Carnegie Corporation of New York, 
the National Academy of Sciences, the American 
Philosophical Society, the American Association for 
the Advancement of Science, the Society of Sigma Xi 
and the May Esther Bedford Fund, Inc. Mr. Mum- 
ford and I are deeply indebted to these organizations 
for their support as well as to the officers and trustees 
of Stanford University, where he has been extended 
every facility in the prosecution of his researches. 
Among the scientists at Stanford who have been most 
helpful, mention should be made of Dr. Ray Lyman 
Wilbur, chancellor of the university, Professor C. Y. 
Taylor, Professor Eliot Blackwelder, Professor E. G. 
Mears and Dr. H. A. Spoehr, director of the Carnegie 
Institution there. Thanks are due also to Dr. Frank 
Aydelotte, of Princeton University, and the Rhodes 
Trust, for unfailing support. 

In view of the importance of Anglo-American rela- 
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tionships, it is perhaps of interest to note that Mr. 
Mumford first went to America with one of the Com- 
monwealth Fund Fellowships, designed for the promo- 
tion of “mutual amity and understanding between 
Great Britain and the United States,” after which he 
was invited to accept the directorship of the Pacific 
Entomological Survey (Nature, 141, 196, 1938). This 
position he held until he came up to Oxford, at the 
invitation of my predecessor, Sir Edward Poulton, as 
a Leverhulme research fellow. 
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It is to be hoped that this project now being cari 
on in association with Oxford and Stanford Unive. 
ties will not only serve the advancement of science x 
such, but also aid the promotion of cordial relatig, 
ships between English and American scientists inj, 
ested in the basic problems of evolution. 

G. D. Hate Carpenter, 
Hope Professor of Zoology (Entomology) 


UNIVERSITY MUSEUM, 
OXFORD, ENGLAND 


SCIENCE TWENTY-FIVE YEARS AGO 


THE RELATIONS BETWEEN ENGINEERING 
AND SCIENCE? 

AS engineering adopts the knowledge which science 
has correlated it simultaneously unearths new uncor- 
related knowledge. Science indeed correlates this in 
turn, but not instantaneously, so that engineering has 
always at its hand both that which science has corre- 
lated and its own empirical discoveries which science 
has not yet had time to arrange. As optimists we 
may well expect that this uncorrelated knowledge will 
form a gradually decreasing fraction of the whole, 
but can we expect it ever to vanish completely? 
Must not science’s approach to exclusive leadership 
be asymptotic? 

We begin to get a glimmering of the vastness of 
the scheme of creation when we remember that every 
lengthening of man’s artificial vision by means of 
telescope and camera, every new strengthening of 
telescope, sensitizing of plate, and lengthening of ex- 
posure brings a proportional increase in the number 
of visible suns, telling us that even at that inconceiv- 
able distance we have not begun to approach the limit 
of the discoverable universe. When we turn from 
telescope to microscope and thence to the inferred 
constitution of matter, we find with every new refine- 
ment of observation and inference a proportional 
addition of new wonders, a proportional increment in 
the complexity of natural phenomena. Hence while 
we may speculate that, as there must be a place where 
the stars end, so there must be a degree beyond which 
the subdivision of matter can not go, and a limit to 
the number of nature’s laws, we may well ask whether 
either that limit or the limit of stellar space will be 
reached in that little throb in the pulse of the universe 
which we ¢all the habitable period of this earth. Will 
man survive long enough to complete the discovery of. 
all laws, so that no uncorrelated phenomena will re- 
main for the engineer to unearth? 

1 Concluding part of the introductory address of the 
chairman of the Section of Engineering of the American 
Association for the Advancement of Science, New York, 


December 29, 1916, printed in the issue of Science for 
March 23, 1917. 


The second of the two considerations which tej 
to postpone the completion of science’s leadership j 
that the beautiful as distinguished from the useful anj 
the good will increase without limit its demands upy 
the work of the engineer. Though the beautiful itsel 
should in time be capable of complete mathematic 
analysis, who shall say that that time, now seemingly 
so inconceivably remote, can arrive during man} 
earthly stay? 

Henry M. Hows 


OUR PSYCHOLOGICAL ASSOCIATION 
AND RESEARCH} 

“Iv is our business as individuals and especially s 
united in this American Psychological Association ti 
use all possible efforts at all times, in all places ani 
in all ways to improve the conditions under whic 
research work is done. Science has doubled the length 
of human life and quadrupled the productivity a 
labor. A single advance in applied science, such 
the Bessemer steel process or the electromagnet, dis 
covered by Faraday in the only research laboratory 
then existing, may add annually some two billion ddl: 
lars to the wealth of the world. The psychological 
and social sciences have already done their share it 
freeing us from superstition and unreason, in leadisf 
us to tell the truth as we see it and in some measilt 
to see the truth as it is. They have repaid many foli 
their cost in economic applications. An improveuiell 
of ten per cent. in the educational work of this cou 
try saves us a hundred million dollars a year. Bu 
it is to the future that we look to obtain a conttl 
over human conduct corresponding to that of physi 
science over the material world, and more vital. We 
must eliminate the incaleulable waste of preventable 
idleness, misfit employment, disease, vice, crime atl 
war; we must divide wealth more fairly and use ! 
more wisely, we must alter fundamentally all o 
institutions, the family, the church, the school, tlt 


1Concluding paragraph of the address given on th 
occasion of the twenty-Afth anniversary of the Amerit# 
Psychological Association, New York, December 29, 196 
printed in the issue of Sctence for March 23, 1917. 
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courts, government and the rest; each must be enabled 
to give what he best ean and to receive what he most 
needs. And, as I said twenty-two years ago—before 
that “infant industry” eugenics had begun its career— 
in my address as president before this association : 


We not only hold the clay in our hands to mould to 
honor or dishonor, but we also have the ultimate decision 
as to what material we shall use. The physicist can turn 
his pig-iron into steel, and so can we ours; but he can not 
alter the quantities of gold and iron in his world, whereas 
we can in ours. Our responsibility is, indeed, very great. 


J. McKeen CATTELL 


NOTES 


Tue portrait by Henry Ulke of Joseph Henry, first 
secretary of the Smithsonian Institution, has been 
transferred by a senate resolution, from the Capitol 
to the Smithsonian Institution, where it has been 
hung in the National Gallery of Art, in the new build- 
ing of the National Museum. 


Dr. ALEXANDER GRAHAM BELL, inventor of the tele- 
phone, was awarded the Civic Forum Gold Medal for 
distinguished publie service in New York on March 
21. The presentation address was made by Dr. John 
H. Finley, state commissioner of education: Dr. Bell 
is the third recipient of the medal.-. It was awarded 
to Major General George W. Goethals in 1914, and 
to Thomas A. Edison in 1915. 


Dr. Witt1AM H. WELCH was the guest of honor at 
the tenth annual banquet of the Atsculapian Club, 
Philadelphia, on February 6. 


THE portrait of Professor R. D. Salisbury, planned 
for by his former students, was presented to the Uni- 
versity of Chicago on the afternoon of February 8. 


Tue Adams prize at Cambridge has been awarded 
to J. H. Jeans, M.A., sometime fellow of Trinity, for 
an essay on “Some Problems of Cosmogony and Stel- 
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lar Dynamics.” No election has been made to the 
Isaac Newton Studentship. 


Proressor A. N. WHITEHEAD has been elected 
president of the British Mathematical Society. 


THE membership of the Botanical Committee of the , 
National Research Council has just been completed, 
as follows: From the National Academy, J. M. 
Coulter (chairman), D. H. Campbell, R. A. Harper; 
from the American Association for the Advancement 
of Science (Committee of One Hundred), George T. 
Moore, B. E. Livingston, L. R. Jones; from the 
Botanical Society of America, Erwin F. Smith, Ed- 
ward M. East and H. H. Bartlett. 


Dr. FABIAN FRANKLIN, associate editor of the New 
York Evening Post since October, 1909, has resigned. 
Dr. Franklin was professor of mathematics in the 
Johns Hopkins University from 1879 to 1895. 


Dr. Ropert Grant AITKEN, astronomer in the Lick 
Observatory, has been granted by the University of 
California four months’ leave of absence to go to the 
Atlantic coast to complete arrangements for the pub- 
lication of his work on the double stars. — 


PROFESSOR WALDEMAR LINDGREN, of the Massachu- 
setts Institute of Technology, has gone to Chile in 
connection with geological work on some of the cop- 
per properties. 


Dr. JosepH A. BuakeE, formerly professor of sur- 
gery in Columbia University, who has rendered dis- 
tinguished services at Neuilly and at Ris-Orangis, has 
accepted an invitation from the French government 
to become head of the great Doyen Hospital. 


Dr. D. WALcorT, secretary of the Smith- 
sonian Institution, has been elected chairman, and 
Dr. S. W. Stratton, of the Bureau of Standards, see- 
retary of the military committee of the National 
Research Council. 


SCIENTIFIC BOOKS 


CYTOLOGY, GENETICS AND EVOLUTION 


Cytology, Genetics and Evolution. By twelve authors. 
Philadelphia: University of Pennsylvania Press. 
168 pages, 19 figures. 1941. 


Tuis little book represents a survey of the subject 
as a part of the bicentennial celebration of the found- 
ing of the University of Pennsylvania. The papers 
are grouped into four departments, with three in each 
group: Chromosomes and Heredity, Cytogenetics and 
Evolution, Cytology and Genetics of Protozoa and 
Physiology of the Nucleus. The contributors and 
their subjects run as follows with a brief summary 
quoted in each ease: 


Demerec, M. “Nature of the Gene.” “Thus an 
attractive possibility is open for speculation that each 
salivary band may consist of a single molecule, which 
is repeated a great many times, the length of the mole- 
cule determining the width of the band.” 

Metz, Charles W. “Chromosome Structure.” “No 
one knows just what a chromosome is or how it is con- 
stituted.” 

Schrader, Franz. “The Sex-chromosomes, Hetero- 
pyecnosis and its Bearing on Some General Questions 
of Chromosome Behavior.” “The evidence from a 
wide range of cases strongly indicates that during a 
certain period of the meiotic prophase there is a defi- 
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nite and specific tendency for all heterochromatin to 
come together.” 

Blakeslee, Albert F. “Cytogenetics and Evolution.” 
“Interchanges are only one of the types of chromo- 
some alteration which have evolutionary significance.” 
Dobzhansky, Th. “Chromosome Differences be- 
tween Races and Species of Drosophila.” “It seems 
justifiable to conclude that, with the exception of 
translocations, all the types of chromosome changes 
which are known to differentiate its species are met 
with in races as well.” 

McClung, C. E. “Evolution of the Germ Plasm.” 
“We are certain of the continuity of germ plasm, and 
of the general nature of the material record of racial 
experience. It seems evident that the hope for an 
understanding of racial and individual development 
waits upon a fuller knowledge of the nature and be- 
havior of the visible elements which embody the germ 
plasm.” 

Jennings, H.S. “Hereditary Status of Rhizopods.” 
“There is nothing known as to Mendelian heredity in 
Rhizopods. There is no knowledge of inheritance and 
variation in sexual reproduction. . . . It deals with 
heredity and variation in reproduction from a single 
parent, in vegetative reproduction. ... There re- 
mains the question: Is it the chromosomal materials, 
is it the genes that become altered when hereditary 
diversities are produced in a single clone through the 
action of the environment or otherwise? Jollos is of 
the opinion that it is not the chromosomal materials 
that are altered.” 

Diller, William F. “Nuclear Behavior and Repro- 
duction in Ciliated Protozoa.” “Underlying all the 
apparent diversity and variability of nuclear phe- 
nomena one comes to discern a fundamental] similarity 
whose expressions are differences in degree and not in 
kind.” 

Sonneborn, T. M. “Inheritance in Ciliated Proto- 
zoa.” “TI have reviewed in this paper some situations 
in ciliate genetics, in which typical genetic inheritance 
is unquestionably involved, but I have also attempted 
to set forth a number of situations, including by far 
the greater part of what is known about ciliate genet- 
ies, which are extremely difficult to interpret along 
orthodox genic lines. . . .” 

Churney, Leon. “The Physico-chemical Properties 
oi the Nucleus.” The author discusses the properties 
under the headings: Colloid chemical properties of the 


the nucleus, permeability of the nuclear membrane to 
water, amphoteric properties of the nuclear constitu- 
ents. 

Duryee, William R. “The Chromosomes of the 
Amphibian Nucleus.” “Facts such as these offer 
strong support to commonly accepted genetic theory, 
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that master molecules or molecular templates, as gery, 
have been called, remain imbedded in the axis cylin, 
der, ready to divide in mitosis and become distribyjgj 
for work in some future cell.” 

Henshaw, Paul S. “Radiation and the Cell \,§ 
cleus.” “As a consequence the exponential dose-a¢tip, 
curves, in so far as they are reliable, may be taker j, 
indicate that biologic changes as extensive as ¢j 
death may be induced by single event action—perhap; 
even by the production of single ion pairs.” 

These authors present a brief summary of impy. 
tant problems in their fields. The tentative natyy 
of the subject is indicated strongly and the line ¢ 
future work pointed out. Naturally, in so diversife 
a subject, there is lack of agreement, but it is surprs 
ing to see how far it really obtains on broad gener 
principles. There is, for instance, practically no dis. 
agreement with regard to the chromosome theory ¢ 
inheritance. Expressed or implied, it lies at the basi 
of each paper. In view of the fact that the subjed 
of cytology is but seventy-five years old, and moden 
genetics but forty years, this is not a bad record. 4s 
presented in the symposium here it offers a very hope 
ful prospect for future developments. 


C. E. McCune 


OCCUPATIONAL DISEASES 


Occupational Diseases. Diagnosis, Medico-legal As. 
pects and Treatment. By RutHerForpD T. Jony- 
STONE. 558 pp. Philadelphia and London: W.3.j 


Saunders Company. 1941. 


THIS is an excellent book written by a man who 
has had years of experience not only in the diagnosis 
and treatment of a wide variety of industrial diseases 
but also in that newer and increasingly important 
field, the dealing with claims for compensation. The 
book covers the most important industrial poisons; 
the dusts, injurious and inert; the dermatoses; i- 
juries from physical agents, and there is also a chap- 
ter on “the industrial back” and on hernia, and a full 
discussion of traumatic neuroses and malingering. 

A chemist would be puzzled over the choice of title 
for the first section, “Gases, Solvents and Fumes, 
and still more by the groupings umder this title. The 
halogenated hydrocarbons are scattered through five 
chapters, instead of being treated as a group, avd 
such diverse bodies as nitrobenzene, dichlorofluor 
methane and ethylene dichloride are grouped together. 
However, this does not really produce confusion ani 
is of minor importance. What is of major importan¢ 
is Dr. Johnstone’s selection of material. He very 
wisely gives little space to the earlier literatur 
which is abundantly covered in the older textbooks, 
and instead covers fully the very latest contribution 
This is especially well illustrated by the chapters 
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nzol, carbon tetrachloride, carbon disulfide and ear- 
in monoxide. 
The material for the book was gathered in a clinic 
® ich for 25 years has offered medical and surgical 
/ justrial service and which evidently is a consulta- 
B. center for a large part of California, handling 
1 ty Mme 11,000 patients a year. It was opened soon 
ter the passage of the Workmen’s Compensation 
ct, which covered diseases of occupation as well as 
cidents, and thus, from the first, this aspect of in- 


por. fstrial medicine was of great importance and recurs 
tun bain and again in the discussion of individual cases. 
e of iy. Johnstone’s attitude toward the medico-legal prob- 


ms is eminently fair, free from over-indulgence but 
ually free from a hard-boiled scepticism. It is evi- 
ntly the result of long experience on a mind free 
dis. tom prejudices and is perhaps most clearly shown in 
y of me section on neuroses and malingering. 
asi: Me A mild criticism might be made of one or two sub- 
ject fects. Nitrous fume poisoning is rather too briefly 
len Mpndled, considering its great importance in the pro- 
4s Hivction of high explosives and in welding. The diag- 
ope fammpsis of lead poisoning, based on history of exposure, 
inical symptoms and laboratory findings, is very well 
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dealt with, but the picture given under the heading 
“Suggestive evidence of incipient intoxication and 
inactive or arrested plumbism” would by many phy- 
sicians be ealled “definite and active plumbism,” 
requiring suspension from lead exposure, even if no 
disability is found. It seems to this reviewer that the 
connection between chronic plumbism and peptic 
ulcer, nephritis and vascular damage is dismissed too 
lightly in view of the available evidence. 

There are indications of rather hasty preparation 
in some places (tale is included among the silica- 
containing dusts on page 307, but correctly classed 
as hydrated magnesium silicate on page 305) and the 
proofreading is surprisingly faulty for a Saunders 
book; “consistency” for “constituents,” “ascribed to” 
for “deseribed,” and one whole line misplaced on page 
335. 

One very good feature of the book remains to be 
mentioned, the sections on treatment, which are de- 
tailed and clear, not general and vague as is too often 
true in books of this kind. 

ALIcE HAMILTON 

DIVISION OF LABOR STANDARDS, 

WASHINGTON, D. C. 


REPORTS 


Ay. GRANTS MADE BY THE BANTING 
RESEARCH FOUNDATION 
Bi Txe Banting Research Foundation reports that 
rants made to individuals working on medical prob- 
vho fens in different parts of Canada last year were in- 
in furthering research of considerable in- 
ses rest in several fields. Following are brief summaries 
ant work performed by those holding grants during 
[he fet or whole of last year. 
ns; fe lo test the accepted hypothesis that oxidation of 
in- @eestradiol to estriol, or hydration of estrone to estriol, 
ap fees place in the uterus under the influence of pro- 
‘ull Mimesterone, W. S. Bauld, of Dalhousie University, 
; orking with Dr. R. D. H. Heard, showed that in the 
tle this transformation occurred. 
W. H. Feindel and Dr. C. B. Weld, at Dalhousie 
hiversity, studied the permeability of the eye mem- 
Fanes in dogs to the sugars xylose, glucose, sucrose 
@( raffinose. It was found that their penetration 
to the aqueous humor was inversely related to their 
lecular size, and that raffinose represents the ap- 
roximate limit of the size of the molecule which 
sses through the membranes. 
Dr. K. C. Fisher, of the University of Toronto, 
re, tended his investigation of the mechanism of the 
ks, Mon of anesthetics to include a broad variety of 
ns. Mrcotic agents and cells. The initial interpretation, 
Auely, that the metabolism of a cell is separable into 


two independent parallel fractions, has been fully 
borne out. / 

A. G. Gornall, of the University of Toronto, found 
that in ureasynthesis studies the accumulation of 
citrulline oceurred in liver slice saline containing 
NH, - CO,, lactate and ornithine. This research forms 
an important step in our knowledge of the means by 
which urea is formed in the body. 

Dr. Mavis Gunther, of the University of Toronto, 
has made a survey of the progress of lactation in a 
series of women. She has accumulated statistics of 
when and why infants are weaned and has analyzed 
the causes of women being unable to nurse satisfac- 
torily. 

M. M. Hoffman, of Dalhousie University, working 
with Dr. R. D. H. Heard, has furnished experimen- 
tal confirmation of the hypothesis that the urinary 
oestrogen, oestrone, arises in the body from the ovar- 
ian follicular hormone, a-oestradiol. The metabolism 
of the corpus luteum hormone was also investigated 
and it was found that in the rabbit, as in the human, 
pregnane-3 (a), 20 (a)-diol is the main excretory 
product and the conversion in the rabbit is not ap- 
preciably affected when the uterus is removed. 

A. F. MeKay, of Dalhousie University, working 
with Dr. R. D. H. Heard, continued investigations 
dealing with the degradation of cholesterol to Ring B 
substituted androgens, with the object of elucidating 
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the structure of certain isomers of androsterone ex- 
creted during pregnancy in the mare. 

Miss M. M. MacKenzie, of the University of West- 
ern Ontario, studied the relation of age of rats to 
susceptibility to cancer induced by benzanthracene. 
She found younger rats more susceptible than older 
ones, but the strain of the rat was found to be much 
more important than its age or sex. 

Miss D. B. Mundell, of the University of Toronto, 
has devised a simple method for the purification of 
tissue cholinesterase from dog pancreas. One milli- 
gram of the purified esterase hydrolyses 4-5 grams 
of acetylcholine per hour. This degree of purity is 
about 100 times greater than that obtained by 
Stedman. 

Dr. L. T. Newman and Messrs. W. A. Ladd and 
J. H. L. Watson, of the University of Toronto, worked 
on several applications of the electron microscope to 
medical research. With Dr. D. Irwin, a study was 
made of the size of the particles of mine dust, and it 
was found that particles 0.03—0.20 microns in diam- 
eter were much more numerous in drilling than in 
blasting dust. With Dr. J. Craigie, School of Hy- 
giene, University of Toronto, several hundred photo- 
micrographs of vaccina virus, typhoid bacillus, rick- 
ettsia and bacteriophage were taken. 

Miss H. M. Perry, of the University of Toronto, 
performed experiments which showed that the less- 
ened carbohydrate stored in scorbutie conditions was 
due to inanition and not to the deficiency of vitamin C. 
A peculiar condition of fat storage in vitamin C defi- 
ciency was substantiated, but fatty or cirrhotic livers 
were not observed. Experiments also showed that the 
capillary fragility is not a good index for the clinical 
estimation of either vitamin C or P deficiency. 

H. C. Read, of Dalhousie University, found that the 
X-zone of the adrenal glands of the mouse degenerate 
during pregnancy and will regenerate after preg- 


SPECIAL ARTICLES 


THE EFFECT OF COLORED IONS ON THE 
PHOTO-INACTIVATION OF 
INVERTASE 

AGULHON! showed that invertase is inactivated 
directly by ultraviolet light of wave-length shorter 
than 3022 A, while longer wave-lengths have no effect. 
However, von Tappeiner? had shown that the addition 
of fluorescent dyes to solutions of invertase prepara- 
tions sensitized the enzyme to the action of sunlight. 
It seems apparent from these experiments that the 
radiant energy absorbed by the dye is in some way 
transferred to the enzyme molecule where it inacti- 


1H. Agulhon, Compt. Rend. Acad. Sci. (Paris), 152: 
398, 1911; ibid., 153: 979, 1911; Ann. Inst. Pasteur, 26: 
38, 1912. 

2H. von Tappeiner, Ber., 36: 3035, 1903. 
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nancy but that regeneration is delayed by lactatig 
In immature animals the X-zone can be made ty x. 
appear by injections of oestrone, testosterone, A py 
and P.M.S. hormones. 

Dr. K. Sternbach, of the University of Tory 
tested the activity of 104 new compounds of 4 
sulfanilamide type, prepared by Dr. Schnitzer, asi 
meningococcus infection. Ten showed definite ge 
ity but no more than that of drugs already kno» 
Of a smaller series of drugs prepared by Dr. Sich 
mann, two were found which were as efficacioys, 
sulfanilamide with regard to meningococcus infectig 
and were decidedly less toxic. Dr. Sternbach has 
obtained a method of infecting animals with goy 
cocci, so that sulfanilamide compounds could be tes 
against this type of infection in animals. 

Dr. P. G. Weil, of the Royal Victoria Hospit 
Montreal, has made further studies with regard 
the histamine content of blood and tissues in shod 
He has also investigated the value of certain a 
stitutes for whole fresh blood in the treatment 
the condition. 

The trustees wish to point out that in addition 
financially assisting the above-described individual x 
searches, the foundation gave a block grant, amow 
ing to almost half the income of the foundation, tot 
Banting and Best Chair of Medical wameerch, Unive 
sity of Toronto. 

The trustees wish to remind medical research work 
ers in Canada that funds are available each year 
financially assist individuals who submit problem 
which meet with the approval of the trustees. Med 
ings at which applications are considered are usu 
held in May, August and December. 


V. E. Henpersox 
THE BANTING RESEARCH FOUNDATION, 
TORONTO, CANADA 


number 


vates the prosthetic group. However, the task ! | 
proposing a theory of actual mechanism of en 
transfers of this type is greatiy complicated by a 
polyatomic nature of the dye molecule, for at le 
two possibilities exist: (1) the free dye molecule 
be activated by light and transfer energy 0 ® 
enzyme molecule in a collision process; or, (2) ® 
dye molecule and enzyme molecule might form 
complex which absorbs light energy, inactivating ® 
enzyme and possibly freeing the dye molecule wh! 
may then take part in further inactivations. [n 4 if 
tailed discussion of the available evidence Blt 
favors the latter mechanism. 

3H. F. Blum, ‘‘Photodynamie Action and Fr 


Caused by Light,’’ p. 82, Reinhold Publishing Corp., 4 
York (1941). 
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Ctatiql—&y; seemed desirable to attempt to find out whether 
to dg monatomie ion having a suitable absorption 
APM ctrum could be found which would sensitize inver- 


B.. to the action of light; for here, presumably, the 
t of the above possibilities would not exist. In 
is paper are reported the results of a preliminary 
estigation of the effect of certain inorganic ions on 
photo-inactivation of invertase. 

The enzyme used in this study was a commercial 
eparation* labeled “invertase seales”; it had been 
tained from bottom fermenting yeast and contained 
me melibiase. For each experiment 0.03 gm of this 
eparation was dissolved in 4 ce of distilled water 
ntaining 1 drop of 0.1 N HCl and the desired con- 
ntration of the inorganic salt. After the enzyme 
d completely dissolved, 2 ce of this solution were 
need in a quartz test-tube for irradiation and 2 ce 
served as a control in a glass test-tube of the same 
mensions, but wrapped in black paper. Both tubes 
bre then placed at a distance of 10 cm from a glass 
closed Type H-3 General Electric mereury vapor 
mp for a measured length of time. The solution in 
e quartz tube thus received the full radiation from 
ual Me lamp, while the control in the glass tube was 


nowMmaected only by the heat radiated from the lamp. 
Tollowing irradiation, the enzyme solutions were 


ought to 25° C. and each thoroughly mixed with 
ce of a 20 per cent. sucrose solution. The rates of 
ersion of suerose at 25° C. were then followed 


nultaneously in the 20 centimeter tubes of two 


wor 


larimeters. 
Me¢ 
Sua TABLE I 
EFFECT oF COLORED IONS ON THE PHOTO-SENSITIVITY 
oF INVERTASE 
. ~ Degrees of rotation 
Ion concentration <= 
A — a — — 
| 
- None 0125 80 46 24 
15 12.5 8.0 4.8 2.5 
axed 0.1 mg Cut+/ce 0 12.5 6.0 1.25 0.8 
26°. 323 120 120 120 
0.1 mg Cut+/ce 0 12.33 748 4.15 2.1 
8 1235 812 6.93 3.75 
0.4 mg Cu++/ce 0 11.5 9.0 8.4 
heeee 0.1 mg Fet+/ce 0 123 7.45 3.75 1.25 
15 12.3 7.45 3.80 1.25 
..., 0.1 mg Ni++/ece 0 12.1 7.48 3.75 1.20 
7.48 3.98 1.98 
beens 0.1 mg Cot++/ce 0 12.0 7.47 3.80 2.0 
15 12.0 TAT 3.83 2.38 
0.11 mg UOst+/ee 3235. 10.25 12038 


The results are shown in Table I, which contains 
successive columns the number of the experiment, 


From Wallerstein Laboratories, New York, N. Y. 
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the ion concentration, the length of time of irradia- 
tion and degrees of rotation in the polarimeter at 
various times after mixing the enzyme solutions with 
sucrose. From the results of Experiment 1 in which 
no salts were added to the enzyme, it is seen that 15 
minutes irradiation of the enzyme alone had no effect 
on the activity. Experiment 2 shows that, while 0.1 
mg Cut+ (as CuSO,) per ce has a negligible direct 
effect on invertase activity, 15 minutes irradiation of 
a mixture containing this concentration of Cu** re- 
sults in almost complete inactivation of the invertase. 
In a supplementary experiment similar inactivation 
was found to result from 15 minutes irradiation of a 
solution containing only 0.05 mg Cu* per ec. Experi- 
ment 3 shows that an 8-minute period of irradiation 
of invertase in the presence of 0.1 mg Cu+ per ce 
results in only partial inactivation of the enzyme. 
Experiment 4 shows that 0.4 mg Cu** per ee partially 
inactivates the enzyme even without radiation, while 
irradiation increases the extent of inactivation by this 
concentration of Cut. 

Experiments 5, 6 and 7 show that the colored ions 
Fe**, Ni** and Cot*++ in concentrations of 0.1 mg 
per ee bring about negligible inactivations of invertase 
even when the solutions were irradiated. Uranyl ion 
as UO,(NO;). containing 0.1 mg of uranium per ce 
almost completely inactivates the enzyme; irradiation 
in the presence of uranyl ion causes still further in- 
activation. In another experiment Ca** was found 
to have no effect. 

The results suggest that, in order to bring about a_ 
photo-inactivation, a monatomic ion must have first, 
a suitable absorption spectrum, and second, a means 
of transferring the absorbed energy to the enzyme 
molecule. It seems probable that the eupric and 
uranyl ions form complexes with the invertase which, 
themselves, are capable of absorbing energy and de- 
composing to form inactive material. It would appear 
that the other colored ions used were incapable of 
forming such complexes and were therefore ineffec- 
tive. Further work will have to be done to elucidate 
further the mechanism of the reaction. 

Henry Larpy 
THomas ANDERSON 
DEPARTMENTS OF BIOCHEMISTRY 
AND CHEMISTRY, 
UNIVERSITY OF WISCONSIN 


THE OCCURRENCE OF FITS IN PYRIDOX- 
INE DEFICIENT RATS 


Cuick et al.1 deseribed fits of an epileptic nature in 
rats maintained on pyridoxine deficient diets for a 
period of four months or more. No such fits have 
been reported in this country, although thousands of 


1H. Chick, M. M. El Sadr and A. V. Worden, Biochem. 
Jour., 34: 594, 1940. 
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pyridoxine deficient rats have been studied. In the 
laboratory of the Poultry Division, hundreds of 
pyridoxine deficient rats? were studied without the 
appearance of such epileptic-like fits. Recently, how- 
ever, fits such as described! were observed. The fits 
occurred among pyridoxine deficient rats, each of 
which was fed 5 ce of water by stomach tube every 3 
hours. After the second water feeding 5 out of 16 
rats were observed to go into fits which lasted from 
a few seconds up to about 2 minutes. Others possibly 
went into fits but were not observed. Fits developed 
when the rats were startled by noise or were surprised 
by being suddenly picked up. Others were nervous 
but were not observed to go into convulsions. The 
rats had been on the pyridoxine deficient diet about 
4 to 5 months. 

Since there is a disturbance of water metabolism 
in human epilepsy* we repeated the experiment, but 
the fits did not recur. The rats were then exposed to 
the piercing sounds produced continuously by fre- 
quencies of 30 to 10,000 cycles after they had been 
given water by stomach tube, but the convulsions did 
not recur. 

At about this time, fits were observed in pyridoxine 
deficient rats in the laboratory of the Vitab Corpora- 
tion. They were few but in sufficient numbers to 
arouse interest. These rats were also given water by 
stomach tube without producing any fits. 

After the rats were 6 to 8 months old, convulsions 
oecurred spontaneously with increasing frequency. 
The convulsions were not alike, but they followed a 
definite pattern. They generally occurred when sev- 
eral rats were together in a can and frequently 
handled during the time when they were weighed or 
the vitamin doses fed. One rat in fits will generally 
set off other rats in convulsions. Without warning 
the rat will sometimes start convulsively forward in 
jerks similar to the hopping of a mechanical rat. 
Often the rat will paddle the air with its paws. The 
head is often jerked up into an upward tilt and the 
rats get up on their hind legs and paddle the air. 
Sometimes they get up so high on their hind legs 
that they lose their balance and tumble over backwards 
or on their sides. When paddling or fanning the air 
with their paws their ears will sometimes wiggle rap- 
idly, appearing much like a fan without a handle. 
Sometimes their ears are pressed flat against the back 
of their necks. While rearing on their hind legs, they 
will often involuntarily hop in the air, sometimes 
jumping out of the ean. The paddling of the air and 
the fanning of the ears seemed to be motivated from 
one source as though controllable by one switch. 


2§. Lepkovsky, Jour. Biol. Chem., 124: 125, 1938. 

30. H. Best and N. B. Taylor, ‘‘The Physiological 
Basis of Medical Practice,’’ p. 1460. Baltimore: Wil- 
liams and Wilkins Company. 1940. 
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These involuntary hops gave the appearance of being 
motivated by a hidden spring in the rat Tesembliy 
a hopping mechanical rat. Mild convulsions Wen 
generally limited to a few convulsive hops or q jy 
minute’s pawing of the air often accompanied hy th 
wiggling of the ears. Severe convulsions lasted 2 ;3 
minutes. A round drop of saliva sometimes inyoly, 
tarily appeared at the mouth of the rat during a sey, 
convulsion. After a severe convulsion, the rat Woul 
sit or lie perfectly still, sometimes holding the yj 
sereen tightly in the front paws. During this peri 
the rat seemed unconscious and did not react why 
touched. The only sign of life was the heaving j 
and out of the sides, the forward part of the rj 
body slowly moving forward and backward in rhytly 
with the heaving in and out of the sides. Occasional 
the rats lay on their sides with their legs outstretc 
as though dead. They came out of this coma-like cq)! 
dition without any apparent effort and _ scratch 
themselves behind the ears or washed their faces, 
though nothing had happened. Occasionally aft 
they had regained consciousness they shook themselra 
much like a dog just coming out of water. 

Convulsions were never observed under 44 mont 
and then only rarely. When they reached the age ¢ 
6 to 8 months they occurred more frequently. Sox 
rats had fits daily. The duration of the convulsi 
gradually increased. Out of 13 rats 7 months of 
6 regularly had fits. Out of 3 rats 9 months of » 
receiving 5 micrograms daily of pyridoxine, one oc 
sionally had a short mild convulsion. 

We can, therefore, confirm the findings of Chid 
et al. that fits will occur in pyridoxine deficient mi 


it may be, that disturbed water metabolism may! 
some way be involved in the production of thes 
epileptic-like fits. | 
SAMUEL LEPKOVSK! 
Myrtise E. Kravsi 
PouLTRY DIVISION, UNIVERSITY OF CALIFORNIA, 
BERKELEY 


Miuprep K. Driick 
THE VITAB CORPORATION, 
EMERYVILLE, CALIFORNIA 


EFFECT OF 1-ASCORBIC ACID ON THE 
ISOLATED FROG HEART! 


unsaturated lactones like By-angelicalacta 
aB-angelicalactone and crotonolactone y-acetic acid 
its esters have a characteristic digitalis-like action up" 
the frog heart isolated according to the method' 
Straub. If administered in an adequate concentra! 
and replaced continuously (by means of a special 
nula) at a steady rate for a suitable length of ti 


1Qarried out under the auspices of the Univer 
Committee on Pharmacotherapy. 


4 
j 
Sa 
| 
A 
7 
+2 
a 
4 
4 
e 
ee 
0] 
f 
h 
Bir 
ay 
Goan 


Bhey initially bring about an increase in the amplitude 
¢ contraction and eventually lead to an irreversible 
ystolie standstill.? 

"-Ascorbie acid® (I) ean be considered as an af-un- 
,turated lactone related in structure to the simple 
1j-unsaturated lactones of type (II). 


©(OH)=C(0H) 


CH,OH . CHOH—CH 0 


hen administered into the cannula of the isolated 
ror heart at an initial concentration of 1: 2,000 to 
@ : 50,000 and replaced continuously at a rate of 2-2.5 
¢ per minute, l-ascorbie acid caused a systolic stand- 


HE STERILE CULTURE OF PARAMECIUM 
MULTIMICRONUCLEATA 


During the last few years protozoologists have 
ecognized more and more the need for sterile cul- 
re methods. When it is impossible to culture an 
rganism in the absence of other living cells the rigid 
ntrol of conditions so necessary in all experimental 
udies is not possible. Advances in methods of 
terile culture of free-living forms offer new possi- 
ilities for similar studies on related pathogenic 
orms. 

| The establishment and culture of a strain of Para- 
ecium that is bacteriologically sterile has frequently 
meen attempted. The only successful cases that have 


10K 
een reported are those of Loefer' and Glaser and 
Borla,’ in each of which the presence of other living 
lls was essential. We have established five strains 
HE BBt P. multimicronucleata in a yeast juice medium. 
hese strains have been maintained for ten months 
aco@rough 18 transfers. Their sterility has been con- 
oid a | med, so we wish to report the method used. 
Krayer, R. Mendez, E. Moisset de Espanés and 
hod @ Ee. Linstead, Jour. Pharmacol. and Exper. Therap. In 
tratil ess. 
ale °l-Ascorbic acid was donated by Hoffmann-La Roche, 
“fee Nutley, N. J., and by Merck and Company, Inc., 
f timethway, N. J. 
__ B. Loefer, Jour. Exp. Zool., 72: 387-407, 1936. 
vel > R. W. Glaser and N. A. Coria, Am. Jour. Hyg., 21: 


1935, 
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still within a period of from 2 to 5 hours. There was 
an increase in the rate of the heart. When the ven- 
tricle eventually stopped in systole, the auricle con- 
tinued beating. The initial action of l-aseorbie acid 
was an increase in the amplitude of contraction. This 
was observed previously by Urban and Peugnet.* 
They also noted an increase in the diastolic “tonus” 
but were unable to reproduce this effect consistently. 

Our preliminary work indicates that the reaction 
may be modified by the pH of the physiological salt 
solution. We have not yet studied how the systolic 
action is influenced by copper, which Peugnet® has 
found essential for the “beat-strengthening action” of 
l-aseorbie acid. 

Our observations show for the first time that the 
reported “systolic” action upon the frog heart ean be 
caused by an organic-physiological substance of known 
chemical structure occurring in the organism of the 
warm-blooded animal. 

R. P. Linsteap 

HARVARD UNIVERSITY, DEPARTMENT 
oF CHEMISTRY, CAMBRIDGE 


O. 
HARVARD MEDICAL SCHOOL, BosTON 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


The paramecia were obtained from a live yeast 
stock culture which has been growing in our labora- 
tory since 1937. The organisms were sterilized by a 
combination of the Claff* migration-dilution technique 
and the Parpart* washing technique. 

Many kinds of culture media were tried, including 
peptone media, yeast extracts, yeast autolysates and 
unheated disintegrated bacteria, all with and without 
added growth factors. Success was attained only 
with the pressed yeast juice of Buchner.® 

The pressed yeast juice is made as follows. One 
pound of Fleischmann’s baker’s yeast is ground with 
an equal weight of washed, fine, white sand. This is 
then mixed with 125 gms of diatomaceous earth and 
reground to a sticky dough. This dough is wrapped 
in two layers of birdseye diaper cloth, which has been 
dampened with distilled water, and then placed in a 
43” perforated screw press cylinder. Pressure, by a 
manually operated screw press,® is applied as rapidly 
as possible. . 


4F. Urban and H. B. Peugnet, Am. Jour. Physiol., 123: 
207, 1938. 

5H. B. Peugnet, Scrence, 90: 162, 1939. 

3C. L. Claff, Physiol. Zool., 13: 334-341, 1940. 

4A. K. Parpart, Biol. Bull., 55: 113-120, 1928. 

5 E. Buchner, H. Buchner and M. Hahn, ‘‘ Die Zymase- 
girung,’’ pp. 58-66. Miinschen and Berlin: R. Olden- 
bourg. 1903. 

6 A ‘‘ten-ton’’ press made by the Atlas Press Company 
of Kalamazoo, Michigan, is used. 
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This procedure yields about 120 ce of yeast juice 
which is caught in an ice-packed flask and then stored 
in a refrigerator over night. It is then forced through 
a Seitz bacteriological filter by pressure. This juice 
is stored in a refrigerator at all times and is used only 
after complete sterility tests have been made. 

For cultures, 5 ee portions of triple distilled water 
are sterilized in 18 mm Pyrex culture tubes, and, after 
cooling, 0.5 ec of the yeast juice is added to each 
aseptically. These are then ready for inoculation. 
Tests with a wide range of dilutions indicated that 
1: 10 is near the optimal concentration. 

In all, sixty-one cultures of yeast juice were in- 
oculated with sterile paramecia. From these, five 
strains were established and successfully maintained. 
Transfers are made at about 14-day intervals. Ster- 
ility tests have been made regularly at every transfer. 
Most of the common test media have been tried at 
various times in these tests. The standard testing 
media now employed consist of: 0.5 per cent. Difco 
yeast extract plus 0.5 per cent. dextrose; 0.03 per 
cent. beef extract; Difco nutrient agar plus 0.5 per 
cent. dextrose; and Brewer’s thioglycollate anaerobic 
medium. Dr. C. B. van Niel,’ of the Hopkins Marine 
Station, has examined several of these cultures and 
has confirmed their sterility. 

So far it has not been possible to obtain in these 
sterile cultures a rate of growth equal to the highest 
rates obtainable in pure-mixed cultures of Para- 
mecium and single strains of bacteria. The best fis- 
sion rate obtained in these cultures to date is approxi- 
mately 0.5 divisions per day. Fission rates of 1.0-2.0 
per day have been reported for pure-mixed cultures. 
Heated yeast juice will not support the growth of 
Paramecium. Some factor or factors necessary for 
their growth is apparently destroyed by heat. This 
is in line with other observations which have been 
made on Paramecium and other ciliates. Most of the 
normally holozoic forms that have been studied will 
not grow when furnished with heat-killed organisms 
or with the ordinary heat-treated culture media as 
their only source of food. 

W. H. JoHnson 

E. G. 8. Baker 
DEPARTMENT OF BIOLOGY, 
STANFORD UNIVERSITY 


THE SIGNIFICANCE OF FIBRINOLYSIS IN 
THE MECHANISM OF COAGULATION 
OF BLOOD! 


WHEN recalcified dog’s plasma is shaken briefly 
with chloroform and allowed to stand 24 hours, and 


7 We wish to express our appreciation to Dr. C. B. van 
Niel for first suggesting yeast juice as a possible medium, 
and for making sterility tests of our cultures. 

1 From the New York Hospital and the Department of 
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the chloroform thereafter removed, the serum go ¢, 
tained shows marked fibrinolytic properties. 
properties of this so-called chloroform serum yil] } 
reported elsewhere.” 

The precipitate of globulin obtained from {jj 
chloroform serum by isoelectric precipitation at py 
6 is soluble in isotonic saline solution. This solutig, 
of globulin possesses marked fibrinolytic properties, 

The addition of small amounts to a solution of 
fibrinogen produces no clot but complete lysis of th 
fibrinogen. In the presence of prothrombin, however 
a clot forms which may undergo fibrinolysis. The a4. 
dition of the globulin solution to oxalated plasma p. 
sults in coagulation sometimes followed by fibrinoly. 
sis. The addition of the globulin solution to pn. 
thrombin results in the formation of thrombin in the 
absence of calcium, thromboplastin or formed blooj 
elements. In its action on blood plasma and {fibrip. 
ogen the globulin solution resembles the action of 
trypsin as reported by Eagle and Harris.® 


The active globulin solution may also be prepared 


by dialysis of chloroform serum against running 
water. In this preparation the active fibrinolytic 
substance is associated with the euglobulin precipitate, 
The solution in isotonic saline of this precipitate 
behaves as does the isotonic saline solution of the 
acid precipitated globulin. 

It is to be noted that the methods of precipitation 
and dialysis are similar to those used in the prepara 
tion of “globulin substance” by Patek and Taylor: 


Henry J. TaGnon? 


Medicine, Cornell University Medical College, New Yori, 
2 Hen 
3H, Eagle and T. N. Harris, Jour. Gen. Phys., 20: 54%, 
1937. 
4A. J. Patek, Jr., and F. H. L. Taylor, Jour. (lis 
Invest., 16: 113, 1937. 
5 Graduate fellow of the Belgian American Education 
Foundation. 
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ob. 
The 
li P.M C.-Ad Angle C if 
R.P.M. on D. C.-Adams Angle Centrifuges 
this with underguard No. CT-1055. 
pH with six 15 ml. tubes loaded. 
ation 4200 R.P.M. on A.C. with same load. 
es These centrifuges offer important advantages over the 
conventional units. They utilize the new angle principle 
0 of —the tubes being suspended at a fixed 52° angle—thus, 
E the faster sedimentation is achieved by the shorter distance 
ey particles are required to travel . . . creating mass, and 
") reaching the bottom more quickly. When at rest, the 
e ad: tubes remain in the angular position and no stirring up 
11. ME of sediment results. 
} cT-1000 ADAMS SENIOR SAFETY-HEAD CENTRIFUGE 
Oly; B® for SIX 15 ml. TUBES, complete with six round bottom 
rn prass shields with rubber cushions and three each gradu- 
Pre. ated and ungraduated taper bottom 15 ml. glass tubes. 
CT-1001 Same as the above but without shields or tubes. 
Each $19.50 
prin CT-1055 UNDERGUARD for Safety-Head, made of alumi- 
n of CT-1050 PROTECTIVE CAP, snaps into top to enclose test 
tubes at high speeds; a necessary precaution against flying 
Each $ 2.50 


rl Also for MICRO and SEMIMICRO WORK 


he The above Centrifuges will accommodate six 15 ml. round 
lytie bottom or taper bottom test tubes. Micro and semimicro tubes 
(5 ml. to 0.5 ml.) can be accommodated by purchasing extra 

tate, : shields, prices from 50c to 75c each. No-adapters are required. 
itate Othe ADAMS CENTRIFUGES and laboratory supplies 


are described in our new Catalog No. 102SC. If you do not 
the fie already have a copy write for one on your letterhead please. 


Above Centrifuges have universal motors for 110-volt A.C. or 

: D.C. current. They can also be supplied to operate on 220- 

tion He «=Cvolt A.C. or D.C. current. Additional charge of $2.00 is made 
for 220-volt motors. 


for accurate linear measurements of short range 
GAERTNER 
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MICROMETER SLIDES 
fitted with microscope or telescope, permit— horizontal | 

onal measurements 


depth measurements 
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A. “ost desirable feature of these in- 

euments is the diversity of appli- 

‘ os possible. In addition to the uses indicated, displacements on small 
ects can be measured by mounting them directly on the slide. Two slides S 
in be mounted to form a small coordinate comparator. Etc., etc. = 


RANGES: up to 4 inches (100 mm) - READINGS: to .00005 inch (0.001 mm) by vernier 


It 


43 


GAERTNER SCIENTIFIC CORPORATION 


1204 Wrightwood Ave. - Chicago - U.S.A. 


7 
INC. 
a 
D 
ADAM 
1 
‘ork, 
ee 
= 
hold 
_| SS 
| 
= 


8 SCIENCE—SUPPLEMENT 


0 


VoL. 95, No, ee 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE GRAVITATIONAL CONSTANT 


COMPLETION of a new measurement of the power of 
matter to attract other matter, known as the constant of 
gravitation, has been announced by Dr. Paul R. Heyl, 
physicist of the National Bureau of Standards. 

The new figures for the constant (multiplied by 
100,000,000) are 6.673 plus or minus 0.003, as compared 
with the generally accepted value of 6.670 plus or minus 
0.005, which was also obtained by Dr. Heyl at the Bureau 
in 1930. The very small difference between the two 
values bespeaks the high accuracy of both measurements. 
That the new value is more accurate than the old is evi- 
denced by the ‘‘ probable error,’’ 0.003 of the new value, 
as compared with 0.005 for the old. 

This increase in accuracy, Dr. Heyl stated, was due to 
two improvements made in the apparatus, which otherwise 
was the same as that used in 1930. Many improvements 
were suggested and some were tried but only two adopted, 
Dr. Heyl said, and he believes that the limit of accuracy 
has about been reached and that any substantial further 
improvement will require that a radically different method 
be found. 

The constant of gravitation may be defined as the force 
with which two particles of matter, each having a mass 
of one gram, attract each other when one centimeter apart. 
(A gram is the 28th part of an ounce and a centimeter is 
about 0.4 of an inch.) 

Since, in the words of Newton, ‘‘Every particle of 
matter in the universe attracts every other par- 
ticle . .. ,’’ any two objects on the earth, of whatever 
material, should attract each other. They do, and this 
attraction is precisely what is used in determining the 
gravitational constant. But the force is so exceedingly 
small, as compared with that of the enormously greater 
earth which is evidenced as weight, that only an extremely 
sensitive instrument can detect or measure it. 

This instrument has nearly always been a refined form 
of the torsion balance invented by Cavendish 150 years 
ago. It is a kind of pendulum whose time of swing is 
changed when the positions of two massive weights near- 
by are altered. It is very impressive to observe that when 
a bottle of mereury (which is very heavy) is removed from 
a near-by shelf and put somewhere else, the swing of the 
pendulum is altered. 


THE FLUORESCENCE OF DIAMONDS 

WHY some genuine diamonds fluoresce or glow a 
brilliant blue, others yellow and most of them not at all, 
when exposed to ultraviolet (or ‘‘black’’) light, was re- 
vealed by burning the precious stones in an electric arc. — 

This is the first time that so drastic a method has been 
used to determine the cause of fluorescence in diamonds 
which milder methods had failed to disclose. The light 
from the burning diamond was analyzed by a powerful 
spectrograph, an instrument which sorts out the light of 
the burning diamond according to its various wave 
lengths, and tells what elements are present in the stone 
as impurities. 


_ through heated coal or coke. 


These impurities were found to be the cause of the yay. 
ous types of fluorescence. The blue-glowing diamond Was 
found to contain chromium and titanium as the principal 
impurities, the yellow-glowing gem contained aluminy, 
and the non-fluorescing stones were almost pure carbon, 

The investigators were James M. Orr, Spectroseopis, 
and Jack De Ment, chemist, both of Portland, Ore, yy 
report full details of the investigation in the current issue 
of The Mineralogist. 


LIGNITE A SOURCE OF HYDROGEN 


HYDROGEN, used in welding torches, ammonia may. 
facture and a thousand other industrial applications, ea 
be manufactured cheaply and abundantly from a natu 
resource possessed in great masses by this country, by 
at present very little used—lignite. A new process fi 
obtaining hydrogen from this light-weight, coal-like su). 
stance has been recognized with a U. S. patent (no, 
2,276,343), issued to Professor Lloyd H. Reyersoa anij 
Donald C. Gernes, of the University of Minnesota. Rights 
have been assigned to the incorporated regents o7 t’. 
university. 

When steam is passed over any carbonaceous substance 
that has been heated to incandescence, it is cracked into 
hydrogen and oxygen. The oxygen combines with som 
of the carbon to form carbon monoxide. One of the meth- 
ods of manufacturing cooking gas is to blow steam 
The resulting mixture of 
carbon monoxide and hydrogen has high fuel value, but 
the high percentage of monoxide is undesirable when tle 
objective is the production of commercial hydrogen. 

Professor Reyerson and Mr. Gernes have discoverel§ 
that an analogous process carried out with lignite can kk 
performed at much lower temperatures than are necessity 
with coal or coke, and that the resulting gas contains fu 
less of the troublesome carbon monoxide. It is therefor 
easier and cheaper to remove the monoxide. This is tl 
key to their patent. 

There are immense beds of lignite in the Northwes, 
some of those in North Dakota being 30 feet or more 
thickness. At present, lignite is little used, except local) 
for domestic fuel. The Reyerson-Gernes process may ti} 
this resource for the benefit of American hydrogen-usilf 
industries.—FRANK THONE. 


STEEL, OIL AND LABOR 


STEEL, oil and labor, the chief sinews of our war pr 
duction, are saved by using recording or ticket-printilf 
meters to measure oil as it flows through pipes, inste#! 
of pouring it into tanks. This was pointed out by L.4 
Van Arsdale, of the Pittsburgh Equitable Meter om 
pany, in an address to the American Society of Mechal! 
cal Engineers. 

In the Army and Navy, trucks and warship tenders 3" 
equipped with these meters. They have been used fi! 
several years in some of the new oil fields, also in tru! 
pipelines and delivery trucks. Nevertheless, their us? ® 
somewhat in its infancy. 
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yvered | below the stage . . . Hands and arms rest 
an be comfortably on the working table during all manipulations . . . Vibration, due to tired 


ssl] MM arms, is eliminated . . . Instrument height and tube inclination permit the observer to 


Optical Precision 
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An oil refinery gathers up its crude through a vast sys- 
tem of pipelines coming from many fields. The contribu- 
tion of each field must be measured. The oil in these 
pipes is under constant pressure, so that by measuring it 
by meters in the pipe, the oil is never exposed to atmos- 
pheric pressure as it is when poured into tanks. This 
prevents loss of valuable gasoline vapors, particularly im- 
portant in the manufacture of 100-octane gasoline for 
aviators. It saves also a vast amount of steel in tanks 
and in pipes and pumps to serve them. : 

Leaks are quickly located by use of meters which record 
the pressure and the rate of flow on a chart. A drop in 
pressure means either a leak in the pipe ahead or trouble 
with the pumps behind. These meters distinguish between 
the two causes, thus avoiding sending out a crew of men 
to ‘‘walk the line’’ and another to investigate the pumps 
and saving many man-hours and long delays. The meters 
are more accurate than the older methods and the ticket- 
printing feature saves time and mistakes in keeping rec- 
ords and accounts. Further savings are effected by pump- 
ing natural gas back into the oil sands. The increased 
pressure thus obtained raises the oil in the wells and holds 
back the infiltration of water, which usually spells the end 
of an oil well. This gas is otherwise wasted by burning 
in flares. 


COTTON PICKING MACHINES 


CoTTON must meet the harvester half way, if successful 
machine harvesting of this number one textile crop is ever 
to replace the present back-bending, neck-blistering, 
finger-wearying method of hand picking, was stated by 
H. P. Smith and D. T. Killough, of Texas A. and M. 
College, at the Houston meeting of the American Society 
of Mechanical Engineers. 

Machines for harvesting cotton fall into two main 
classes—pickers and strippers. Pickers undertake to pull 
the lint out of the boll, duplicating thé hand job by either 
mechanical or pneumatic means. Strippers tear boll and 
all from the plant, and try to extract the lint as cleanly 
as possible afterwards. 

Both types of machines run into difficulties, because of 
the innate perverseness of the cotton plant itself. Wheat, 
corn and other crops now harvested by machinery are rela- 
tively simple jobs: they ripen all at the same time, they 
bear their fruit at or near the same level, they don’t hang 
on too tightly. Cotton ripens unevenly at all levels on 
plants of varying height, with wide differences in ‘‘ pluck- 
ability ’’ of the lint. 

Engineers, being mechanical-minded, have a tendency 
to build cotton-harvesting machines that really ought to 
do the job, and then are bewildered and annoyed when 
the cotton plant crosses them up. The answer, in the 
opinion of Messrs. Smith and Killough, lies partly in 
patiently trying to make the machine better adapted to 
its difficult crop, partly in trying to breed cotton varie- 
ties that will be less difficult for the machine to handle. 
Some success has been achieved in the latter direction, 
they indicated, but a great deal still remains to be accom- 
plished before the perfect ‘‘machine’’ cotton can be pro- 
claimed as ready for the fields. 
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MALNUTRITION 


Despite record crops and meat and fish produej 
large but unknown number of Americans are always fy 
gry. This is the implication of a study of malnutyy 
in this country by Drs. Norman Jolliffe, Jame j 
McLester and H. C. Sherman, of the Food and Nutr 
Board of the National Research Council. The styj 
reported in the Journal of the American Medica] \ 
ciation. 

After consideration of various surveys, records fy 
hospitals, schools, population groups and mortality figu, A 
the three physicians conclude: ‘‘. . . dietary inade 
cies and malnutrition of varying degrees are of freq 
occurrence in the United States ... and the nutritig 
status of an appreciable part of the population can} 
distinctly improved. If optimal nutrition is sought) 
mere adequacy, then wide-spread improvement is y 
sible.’’ 

From records of the Bureau of Home Economics, j 
partment of Agriculture, of more than 2,000 families 
wage earners, clerical workers and non-relief, non-shay 
cropper farm families from all sections of the country, 
was learned that 43.6 per cent. of these families failejj 
receive a ‘‘fair’’ diet, and 76.2 per cent. did not ge 
‘*good’’ diet. Diets were generally better on the fi 
than in the city. 

Evidence of poor eating habits from mortality statisti 
(1933-38) was less clear, although pellagra, beri 
scurvy and rickets took their toll. Of these, pellg 
caused by far the most deaths, the number in 1938 bei 
3,205 as compared to 244 for rickets, the next most ij 
quent cause of death. However, poor nutrition is of 
a non-recorded cause of death, and the authors wonif 
how much malnutrition is concealed in the 370,600 dell 
recorded in 1938 under the heading ‘‘ diseases of the qi 
culatory system,’’ or in the 75,431 deaths entered wig 
its sub-classification, ‘‘ diseases of the heart, unspecified, 
ete. 

Likewise uncertain is evidence of malnutrition bag 
on hospital records. While the amount of actually dig 
nosed malnutrition was low, again the authors Deli 
much was unobserved. They point out that the deg 
of malnutrition varies between ‘‘slight,’’ a coniill 
which even a physician may miss, and conditions s0 % 
ous that death results. 

A slight degree of malnutrition, known as ‘‘hiilf 
hunger,’’ is probably very prevalent among Ameritil 
and the authors believe the rate is sufficiently high “ 
occasion genuine concern. ’’ 


GLAND CONTROL 


New discoveries in the field of gland control of * 
body’s functions were described in a lecture at Louisiil 
State University by Professor Herbert M. Evans, 0f* 
University of California. The lecture was given wi 
the auspices of the Society of the Sigma Xi, the 1a" 
honor society for the promotion of scientific rest" 
Professor Evans will lecture at a number of other ™ 
versities in this country during the coming two moutls 
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NEW! BECKMAN X-9 GLASS ELECTRODE 
WITHSTANDS 100 LBS. DIRECT FORCE 


Ideal for Severe Operating Conditions 


«+ For Usein Semi-Solids, Abrasives, Etc. 


A new electrode development for Beckman pH 
instruments that will be found particularly 
useful where pH measurements are to be made 
in semi-solid materials such as moist earths, 
clays, etc. . . . or in materials of an abrasive 
nature such as paper pulps, is the Beckman 
X-9 Glass Electrode. 

The immersion end of this electrode, in place 
of the usual bulb, has a blunt pH-sensitive 
section approximately 12 mm in diameter. 
This section, made of special electrode glass, 
has a thick wall that is extremely rugged and 
will withstand severe operating stresses that 
would break ordinary glass electrodes. For 
example, the tip of this electrode can be pushed 
into the ground or against hard surfaces with 
a direct force of more than one hundred pounds 
without damage! 

The electrode is completely sealed and in- 
ternally shielded, with a shielded lead perma- 


nently attached for plugging directly into the 


instrument. It can be used with any standard 
Beckman Calomel Electrode and is available 
in two models—one for the Beckman Industrial 
pH Meter, the other for the Beckman Labora- 
tory Meter. When ordering, please advise for 
which instrument electrode is desired. 


THE BECKMAN X-9 GLASS 
ELECTRODE 


1190X9 For Laboratory Model Meter — $10.00 

4990X9 For Industrial Model Meter —.. $10.00 
National Technical Laboratories 
820 Mission St., So. Pasadena, Calif. 
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LaMOTTE SOIL TESKIT 


A pocket size Kit designed for the amateur gar- 
dener which enables you to tell quickly how 
“sweet” or how “sour” (alkaline or acid) your 
3 soil is. A color chart gives the result without 
on bit any calculations. Complete with LaMotte Soil 
lly dE Handbook and full instructions, price $2.00 
8 bel F.0.B., Towson, Baltimore, Md. 
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conditiff/™ LaMotte Chemical Products Co. 


80 Towson, Baltimore, Md. 
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ANALYTICAL 
REAGENTS 


Coleman & Bell 


Analytical Reagents are 
manufactured to meet 
definite standards of pur- 
ity, including the specifi- 
cations of the Committee 
on Analytical Reagents of 
the American Chemical 
Society. Our list includes 
all of the common items 
and many rare and un- 
usual compounds suitable 
for special analytical pro- 
cedures. 


Catalog upon request . 


THE COLEMAN BELL CO. 


MANUFACTURING 


a 
. 
F 
i 
j 
q Bes 
we i 
Carbonate, 
ik 
Hes 
re 
4 


12 


The particular subject which claimed his attention was 
the anterior lobe of the pituitary gland and its secretions. 
The pituitary is a small body located within the skull, 
just under the brain. Its influences, however, reach 
throughout the body, and are so numerous and so impor- 
tant that the pituitary is sometimes called the ‘‘master 
gland.’’ 

One pituitary substance which the speaker discussed is 
a secretion that controls body growth. It is suspected 
that this so-called growth hormone may in reality be two 
hormones. Animals deprived of growth hormone invari- 
ably make less efficient use of food in body building than 
do those receiving normal amounts of the substance. 

Another pituitary hormone is active in promoting the 
production of milk, cooperating in this function with other 
hormones produced elsewhere in the body, especially in 
the female sex glands. ‘‘It may turn out,’’ Professor 
Evans said, ‘‘to be a new and valuable drug in prevent- 
ing the rare disorder known as habitual abortion shown 
by otherwise healthy women.’’ 

A third hormone produced by this same small gland, 
and quite recently discovered, plays an important part in 
the activities of the pancreas, which in turn control the 
efficiency of food utilization when normal, and result in 
diabetes when deficient. 

ITEMS 


From Finland comes news of a mysterious celestial 
object traveling rapidly northward in the same part of 
the sky that was traversed by Whipple’s comet. If the 
new object turns out to be a comet, it will be the second 
one this year. The discovery was made on March 12 by 
Y. Vaeisaelae, director of the Observatory of Turku, 
Finland. The Harvard College Observatory, a clearing 
house for astronomical information, received the news and 
transmitted it to American observatories. None of these 
has as yet confirmed the discovery and the Harvard as- 
tronomers have been unable to find the object on their 
patrol plates. 


Automatic recordings of electrical conditions in the 
upper atmosphere have made it possible to predict with 
accuracy the best frequency (or wavelength) to use in 
short-wave radio communication between given points, for 
a given season of the year and a given time of day. This 
announcement was made by Dr. T. R. Gilliland at a meet- 
ing of the Washington Academy of Sciences. The auto- 
matic multi-frequency recorder is a development of the 
technique used by Dr. Gregory Breit and Dr. M. A. Tuve 
in the United States and Professor E. V. Appleton in 
England about sixteen years ago to investigate the ionos- 
phere or electrically conducting layers of the upper atmos- 
phere. Their method was to send up short pulses of high- 
frequency waves of different wavelengths and measure the 
echo time or time for the waves to go up and back. These 
layers change greatly from day to night and from sum- 
mer to winter and according to the number of sunspots 
on the sun, and greatly affect short-wave communication. 
Automatic recordings have now been made in several parts 
of the world for almost one complete sunspot cycle of 
eleven years. It is these recordings that now make it 
possible to specify the best wavelength to use under any 
particular circumstances. 
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SULFAGUANIDINE, one of the more recently deygp 
drugs of the sulfa group, has been found effectip,; 
Dr. J. R. Beach, of the University of Californig Col 
of Agriculture, in the treatment of cecal Coccidiosis 
of the most troublesome of poultry diseases. He jy, 
engaged in experiments to determine the possible ,imm 
of the drug in other related poultry maladies, 4, Jam 
the treatment is on an experimental basis, for .jimm 
guanidine has not been released for general use aj 
still quite expensive. Its cost may be brought down, 
ever, if a large-scale use can be found. 


EXPERIMENTS in planting cork oak, from which qj 
stripped, are planned by the Department of Agricul 
if the Forest Service can get acorns from the Moiiy 
ranean. Normally this country imports about $10,009 
worth of cork every year from Spain, Portugal and \j 
Africa. Parts of the Southwest—southern Calif; 
Arizona, New Mexico and Texas—have a similar clingy 
and cork should do well here. From a few cork yim 
planted in California more than seventy years ago, 9 
first-yield cork has been gathered under supervision of{ 
Agricultural Extension Service of the University of ty 
fornia. Several native trees already produce a kinj 
cork suitable for several types of products, such as 
insulation and packing material. These include Sou 
western fir, which produces a soft pure cork, and the ng 
common Douglas fir, with its corky outer bark. Whig 
also offers some possibilities. 3 


A carGo of gold worth some $8,000,000 has been rey 
ered from the strong room of the ship Niagara, sunk 
June, 1940, by enemy mines 27 miles off the New Zeil 
Coast, according to the Australian News and Informit 
Bureau. The gold was recovered in recent operatit 
which located the ship under 438 feet of water. 1 
salvage is believed to be the deepest ever undertaken 
was accomplished by a Melbourne company in cooperaii 
with the Australian Navy and the New Zealand Gove 
ment. Members of the salvage crew recovered 150 mim 
which had been laid around the wreck area by the ena 


MaRKED relief from the familiar condition, ‘‘ringi 
in the ears,’’ was obtained in a series of cases tretlt 
with the synthetic chemical, Prostigmin, Captain 4! 
Judge, Medical Reserve, U. 8. Army, reports in the @ 
rent issue of the Military Surgeon, the official publicai 
of the Association of Military Surgeons of the U. 8. 
tain Judge also treated cases of deafness, but obtained 
a few improvements. He notes, however, that in vier! 
the scarcity of drugs which relieve deafness to any exi@ 
the use of Prostigmin should not be abandoned. (i 
of the ‘‘ringing’’ or other noises in the ear is not ali 
known. Sometimes it is a plug of wax. An overdos! 
quinine will do it. Sharp explosions such as gunfire # 
bombs will sometimes cause it. Neither is the acti! 
Prostigmin clear, and there is much controversy 0v¢!" 
value in relieving ‘‘ear noises.’’ He, however, ‘ret! 
fourteen cases of ringing-in-the-ears with Prostigmi ® 
gave complete relief to five, marked improvement to fig 
and some benefit to three. Two patients were in 10! 
helped. 
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